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ABSTRACT 

Air quality trend and status for the calendar year 1980 were determined 

for the six states in Region VIII. These states include Colorado, Montana, 

North Dakota, Squth Dakota, Utah and Wyoming. Data resident in the SA.ROAD 

nati ona 1 data bank were analyzed. 

S~atistical tests which detect significant differences between two 

populations were utilized to identify trends The status and severity of air 

pollutants were reported in terms of observed concentrations exceeding air 

quality standards or alert level limits The report also includes a sunmary 

of air quality for each nonattainment area. 

ii 



CONTENTS 

Page 

Abstract •••.••••....• • ii• i!i, • •• • • $ -• • -· lJ • :4 • -t; • 4 It ;t 11, 1' "1 • • _. • • • • 1J ii • • • • • • • 'i' • ._ 1' 

iii 

SECTION I 

General Oescri pti on ..•. •• -· ........... • "'-· .... ,., ........ " •• •· ••• * •- ....... -• ,. 2 

<!'; ............................................_...... ..Air Quality Standards. 11 

Air Quality Nonattainment Areas . 11• • • •._.. "' 1111 •••••••••••• 11! ........ ·--·. J• •• 

Ana lyt i ca..l P·rocedures • .....-~- •. -•-• -• .., •....•...•••.•.•.•••••• _.-..---• ... -_••...• ,. 16 

SECTION II 

S_t_ate Air Quality Sunmarl es .••••.•.•••••••••••••••..•..•••...•.•• 19 

Basic Contents of State Sumnaries ........... . 20 

Co I o·rado .. _ - -••.••.• -• • _ •• •• -• -• •• _., •. , •• - 22..... -• .•.•.• •. ••.•.••••. _ --·- •.• .., •.•_ ........ -••• 

Montana•••••••• •·.,1, ....... ;ii<.·-·•---·· ,I; - lij, -. •••• 37•••••••• •·-•.- .•. ••• ill ••••••• ·-· -· 

North Dakota ............. . • •··•--· •• ·--•. •·. }. * ·• •· -:· ............. ,. • ·•-•·• ...... . 51 

.Sou·th Dakota-• ., ••_.................... .. _.- ............... -•• .-• •._•. _._ .•...._-....• _., 57 

Utah ......,.. .••-. -* ........ -· ••_•• « -• • ., .- •. _IIJ ........_ ••••••••••••• _••• ,._-••• _••• , • 64 

Wyomi.n_g-... ". _•.,, ••••. ., •••__•••••• __• _._ ..... -· •:• •• •-•-• ...... • •••• •-• ........... _••.•.• 76 

iii 



8 

LIST OF n GURES 

:= igure 

l. Region VIII Air Qua1ity St.at us ............................ . 

1..1 ST OF TAB'-ES 

Table 

1. Si.!nmary of Air Monitoring in Region VIII ••..••..•••••••.. 7 

2. Air Quality Pollutants and Health Effects ............... . 9 

3. EPA Nonattainment Areas in Region VIII - 1978 •....•...••. 13 

4. EPA Nonattainment Areas in Region VIII - 1979 .. ......... . 14 

5. EPA Nonattainment Areas in Region VIII - 1980H ......... . 15 



•••••••• • 

Page 

A. National Ambient Air Quality St_andards ..................... . 83 

B. Break points far Po11ution St.andards Index (PSIJ •••••••••••• 85 

c. Procedures Used to Oetermi ne St_atus .............. H 87 

o. Non attainment Area Maps ••••••...•••..•.•••••••••.••.••••.••• 94 

Denver •••••••••.••••••..•••••.••••••••••.••••••••••••••.. 95 
Denver /Bou 1 der /Longmont ••• ., •••••••••••••••••••••••••••••• 96 
Pue-bl·o. -....... •-·• .................. ,t. •--· ...._._. _ •.• _.- ••••--!Ii- •• -•• -••••• -•-•. 97 
l:-a:r tm_er/·We1 d ._., ., ............................ ., ••.•_. ............... ,., .•. •· .... .. 98 
co Iorado Sp...o'.ri· ngs: ""·. :• .• * •.••• ·•.... ill .................. 'Ill ll .• * ............ I! ••• 102 
Mesa•••·.··•···• .•.-.. ,:.•.-.• .................................................... : ........... __ • 103 
Misso.ul·a :P.rimary T~-SP .•.•.•.•·····••:•:11•·•·••·· .... •···-··••····•·•.••.. ••··· 105 
Mis sou1a. Secondaty rs·P ..••...• ·•·.·· •.•.. ·., •· .••.•..--•.- •·· ·•·:•· •·.....·...... ft .• •.•.••• 106 
Missoula. CO............. -~ •.• •::.•.•.••.• •:•.-•· ....... _.•.•·• ............... .-,:-::.·• ......... . 107 

ilc •••Co·.lumbi·a.1 all:s .. •.. •:•·• ....... •·~·· ..........................._......... 108 
C() 1strip .... •:·•.·· .................................•··.• ..... ,. ........................ . 109 
G.re·a.t :=·a 11 s·••.•• -•.• .... ..- .... • ••• - ............. _ ......................... II:•• 110 
Bi.:11 111..i ngs. ·r.SP-·...... ,.__ .., ............ _•...•.• •:•-• •..•.•.•. ~..,......................... ,. .. . 
,_.aure·l .•·....... ; .......... __ ......... •:•, ...... .-• .,,. •.•.••..••. -•• -•.- •••• · .................... "' .• 112 

,I!, • • .. • . .• .. .. •• •• .. ..... • • ................. ·llli .. ..Bu t te .................................... 113 
Anaconda •••••••••••••••.•.••••.••••••••••••••••••••.•.••• 114 
E·as·t Helen:a ·S92.•.•• ................................ •·• .................... . 115 
·E.a.s.t He lena r·SP··~ ....·.-• ........ --....· ... 1\ .................................. ff ....... . 116 
Davis-Weber ...•.. ·.................... ,. f,:, ., ................ii •• "' •.•.•··• .......... ····•.•··•. 117 
Salt Lake 118 
Uta·h T·SP,, . .......................................... ~· •...•.• :• •..•.•.•.•••••..•.•• 119 
T.o·oe.le ... -Sqz •. -., •.··· ...... * ........... l!I!'•·· ··•·.•·* •• II·•-• ....... ·=•·--··· ••• 1!11. ·- ..• 120 
Rapi.d c.·tty.·.·,._ ........ ,:• ............. _ ................................. , .......... 111 121 
S\aleetwat·er c·•oont·y •. •. ·....... :•.··· •.- ,. .. ·"' ..· ............... _............... 

••· 

. 122 

V 

http:T.o�oe.le


SECTION I 

1 



GENERAL DESCRIPTION 

Introduction 

Air quality monitoring activities have increased substantially in Region 

VIII over the past fet1 years both in scope and frequency. These increases are 

due to public demand for accurate infonnati on about harmful pollutants in the 

envirormerrt and to the passage of Federal Legislation, na:nely, The Clean Air 

Act Amendments. To fulfill the requirements of these legislative mandates 

State agencies have planned and developed intensive monitoring networks which 

have generated a mass of air quality data. This report presents a portrayal 

of current ambient air quality status and trends in the six states conprising 

EPA's Region VIII {Colorado» Montana, North Dakota, South Dakota, Utah, 

Wyoming). 

Sulflltarx of Analy is and Related Events 

During 1980 the air-quality monitoring network was streamlined by 

decreasing the number of samples collected and eliminating certain monitoring 

stations. It was noted that cons;derably fewer counties are taking samples 

for sulfur dioxide and nitrogen dioxide. Areas exhibiting sulfur dioxide or 

nitrogen dioxide problems are few and monitoring for these pollutants has 

decreased considerably. The total number of air-quality sampling sites in 

Region VIII decreased fran 412 in 1979 to 327 in 1980. 

Trend analyses performed on the 1978 and 1980 air quality data available 

in the SAROAD System indicate that only 19 of the 252 counties, where 

sufficient data were available, experienced statistically significant changes 

for at least one pollutant group. Air quality was found to be deteriorating 

in 8 counties and improving in 11 cot.mties. Table 1 sunmarizes these trends. 
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Total Suspnded Particulates (TSP) 

The severity analyses perfarmed on 1980 air data reveal that total 

suspended particulates continue to be the most wide-spread pollutant problem 

in the region. It was found that 17 of the 22 counties which exceeded the 

primary standard also exceeded the alert levels. TSP was sampled in 100 

counties. Twelve counties had deteriorating air quality trends from 1977 to 

1979, while only 3 counties showed a deteriorating trend in air quality for 

the 1978-1980* period.' The four counties with improved air qua1ity during 

1977-79 continued to show this trend during the 1978-80 period. 

The volcanic eruption of Mount S~. Helens in Washington caused high TSP 

readings in Montana and North Dakota. High readings in excess of 1500 ug/m3 

occurred from May 19, 1981 to May 23, 1981. For the purposes of this report. 

TSP values during this time period were ignored. No unusually high pollution 

readings were noted during this time for the ranai ning paraneters addressed in 

this J"eport (so2, N02, CO, Ox and lead). 

Sulfur and Nitrogen Dioxide (S02 and N02l 

Ho appreciable trend was observed for suifur dioxide or nitrogen dioxide 

concentrations for the years 1978, 1979, and 1980. The number of counties 

sampling in 1980 for so2 and N02 was less than half those counties 

sampling in 1979. This reduction is due to the fact that so fen violations 

have been observed in the past. 

* See Trending Methods For Air Po11utants in Analytical Procedures - Air 

Qua1ity Section. 
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Carbon Mono xi de {CO) 

During 1980, 14 counties monitored for carbon monoxide. Of the 11 

counties where violations of the primary standard occurred;, 4 of those 

counties also experienced alert level violations. There were 13 counties with 

primary CO violations in 1978 and 1979. The nunber of counties with alert 

violations for those years were 3 and 7, respectively. During 1980 5 counties 

displayed decreasing trends in carbon manoxi de concentrati ans. 

Ozone 

Twenty-one counties in the region had ozone sampling programs in 1980. No 

statistical trends were apparent in the ozone data collected but the ozone 

concentration in all but one of the counties exceeded the standard. During 

1979 only 5 counties reported ozone violations. One reason for this drastic 

increase in counties reporting violations was a change in the method of 

detennining exceedences. A change in the National Primary and Secondary 

Ambient Air Quality Standards for ozone is described in the Federal Register, 

Thursday, February 8, 1979t Part V, 850.9, pages 8220 and 8221. Basically it 

states that the e,cpected number of exceedences per year averaged over the past 

three years must be less than or equal to one. If a site has two or more 

observed exceedences each year the standard is not met and it is not necessary 

to calculate expected exceedences. If missing value days occur and no other 

exceedences occur for that year an estimate of the number of exceedences for a 

year can be made A 11 ca1cul ati ons were based on February 8, 1979 change of 

primary violation level to 0.12 part per million for maximt.m hourly average 

concentrations. 
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Lead 

Lead, a newly designated criteria pollutant, was sampled in 33 counties 

during 1980 as ccmpared to 19 counties that collected samples in 1979. Two 

counties reported viol ati ans of the primary standard. Because ha1f of the 

sites sampling for 1 ead are located in rural rather than in urban settings it 

is difficult to draw meaningful results from the data in terms of health 

effects or in tenns of trends in concentrations due to vehicular emissions. 

Cinposi te 1ead data obtained by the S~te of Colorado were used in this refX)rt 

and the cinposite data were not utilized in the trend analysis where no 

i ndi vi dual daily 1 ead values were present. A lead smelter in one county in 

Montana caused all 3 of the calendar quarters sampled to be in violation of 

the primary standard wwhich is based on a 1. 5 ug/m3 quarterly average 

exceedence. 

It is expected in the future that with the increased use of unleaded gas 

in motor vehicles and with retirenent of older vehicles, lead pollution will 

cease to be a problen in the region except in the vicinity of a fen industrial 

sources. 

Other Considerations 

The comparisons of single year observations of pollutant concentrations is 

generally considered inadequate for measuring and describing trends. Never­

theless, at sites which lacked long-term monitoring data or had frequent 

missing periods of data it was considered better to calculate s hort-tenn 

trends rather than perf onn no analysis whatsoever. Meteoro1 ogi ca 1 

considerations such as precipitation, solar intensity~ wind speed and 

direction have a major effect on year-to-year 
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short-term changes in pollutants. These considerations were beyond the scope 

of this analysis. Current trends referenced in this report are approximated 

fr-001 the 1977, 1978, 1979, and 1980 data bases. 

The map in Figure 1 gives a county-by-county picture of Regional air 

quality status during 1980. Air quality for an entire county was determined 

by a site within the county that exhibited the most severe pollutant 

violations. Counties with dotted areas are those which sanpled at least one 

of tt'e criteria pollutants for 75 percent of the total possible sampling time 

and no violations of health standards were noted. A cross hatched area 

i ndi cates that at 1east one of the sampled sites in the county vi o1ated 

primary air quality standards. Solid areas indicate where at least one of the 

sites in the county exceeded the alert 1eve1. Counties without current 

monitoring data or with less than 75 percent of the total possible sanple are 

1eft blank. 
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TABLE I 

Air Quality Monitoring 

Summary of Air Monitoring in 
Region VIII in 1980 

TSP S02 N02 co 

Total sites 
Counties with data 
Counties exceeding primary standard 
Counties exceeding alert level 
Counties with deteriorating air 
quality (1978-1980) 

Counties with improving air 
quality (1978-1980) 

Counties with insufficient data 
or no discernible trend 

179 
100 

22 
17 

3 

4 

93 

29 
19 
3 
1 
0 

0 

19 

16 
16 

0 
0 
3 

2 

11 

18 
14 
11 

4 
1 

s 

8 

OZONE LEAD 

24 
21 
20 

0 
1 

61 
33 

2 
0 
0 

0 0 

20 33 

TOTAL 

327 
203 

58 
22 

8 

11 

184 

1 U.S. EPA. "Guideline for Public Reporting of Daily Air Quality - Pollutant 
Standards Index (PSI)," EPA 450/2-76-013, August 1976. 

2 Instrumentation measures ozone which is the primary constituent of oxidants. 
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TABLE 2 

Air Quality Pollutants and Health Effects 

Pollutant 

Tota1 Suspended 
P art i cu fates (TSPJ 

Sulfur Dioxide 
- (SQ2) 

Physical Description 

TSP is a measurement of parti­
cles in the air (such as soot, 
mi st, and sprays) and inc 1udes 
non-toxic materi a 1s (dust and 
dirt) as well as toxic mater­
i a1s ( Iead, asoestos, sul­
fates). Natura 1 and man-made 
sources contribute to TSP 
which affects the respiratory 
system in varying degrees 
depending on particle size 
and chemical composition. 
Particle sizes up to 15 
micron size can be inhaled 
into the lungs and particles 
smaller than 2.5 can become 
lodged deeply fo the lungs. 
Normally the size of major 
concern is from .1 to 3 
microns. 

S02 is a col or 1es s ga:s with 
a arid/pungent odor that is 
detectable by most people at 
concentrations greater than .3 
to a part per mil lion. When 
combined with water it forms 
sulfuric acid. When in the 
air insufficient quantity 
it can combine with rain to 
form 11 acid rain. 11 This is 
a problem whose frequency 
is just being recognized. 
The most conman form of S92 
in the atmosphere, results 
from combustion of coa 1 and 
gas or as a by-product in 
m1neral smelting operations. 
S02 reacts readily with 
other atmospheric po 11 utants 
to form sulfates, a group of 
compounds respons i b 1 e for 
aggravation of respiratory 
ailments. 

Hea1th Effect at 
t,;oncentrations above 
the Primary St,andard 

Aggravation of asthma 
and chronic lung 
diseases, increased 
cough, chest discom-
fort,, restricted 
acti'lity, aggravation 
of heart and lung 
disease symptoms in the 
elderly, increased death 
rate; long tenn exposure 
to TSP levels from 100-300 
Mg/m3 ·may cause multiple 
1ung function changes. 

Aggravation of asthma, 
aggravation of heart 
and lung disease 
symptoms in the 
e1der1y, increased 
lung i 11 ness, i ncreas­
ed death rate; 1ong 
term exposure to s02 
levels from 05-1ppm may 
cause multiple lung 
function changes. 
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Carbon Monoxide 
(CO) 

Ozone 
(03) 

Nitrogen Dioxide 
(N02) 

Lead 
(Pb) 

CO is a colorless:. odorless, 
tasteless gas--a toxic product 
of combusti an. The aatomobi 1 e 
engine represents the major 
single source of this po 11 utant. 

Ozone and other photochemi ca1 
oxidant compounds are formed 
by a complex series of 
chemical reactions occurring 
when hydrocarbons and nitrogen 
oxides from motor vehicles or 
other emission sources are 
exposed to sun1 ight. Ozone, 
the critical constituent in 
oxidants, is a severe irritant 
to human tissue. 

N02 is a. reddish-brown gas 
with a pungent odor. It is 
corrosive and is an oxidizing 
agent which reacts with 
hydrocarbon in sunlight to 
form photochemical oxidants 
(ozone primarily). NOz is 
farmed during high temperature 
combustion (motor vehicle 
en gi nes and powerp1ant bo i1 ers) . 

Lead is a gray-white metal 
with a high luster and low melt­
ing point. It is produced in a 
much larger quantity than any 
other toxic metal. The major 
use of 1ead 1s as a knock 
retardant (tetraethyl lead) in 
gasoline. More than half the 
lead in the country goes into 
gasoline to produce almost 90% 
of the total lead in the 
atmosphere, a large majority of 
which is in particualte form 
(usually less than 2 microns). 

Interference with 
ment a1 and phys i ca1 
activity, reduced 
capacity in persons 
suffering from heart 
and other circu1 atory 
disorders; decreases 
visual perception and 
general alertness .. 

Aggravation of asthma 
and chronic lung 
disease, irritation of 
the eye and of the 
respiratory tract, 
decreased vision, 
reduced heart and 1 ung 
capacity. 

Increased chronic 
bronchitis, reduced 
resistance to disease, 
aggravation of chronic 
lung disease. 

Impairs hemoglobin 
production, causes 
anemia, often f ata1 
to infants. 
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AIR QUALITY STANDARDS 

The Envirormental Protection Agency was given the authority to establish 

ambient air quality standards which specify, for the principal and most 

widespread classes of air pollutants, limitations necessary to protect the 

public health and welfare. These pollutants currently are total suspended 

particulate matter, sulfur dioxide, carbon monoxide, ozone, nitrogen dioxide 

and lead. 

Two types of standards were established. Primary standards are set at 

levels to protect hunan health. Secondary standards are set at 1evel s to 

protect against other forms of damage to such things as vegetation and 

materials. The nunerical value far each standard is listed in Appendix A. 

Air Quality Nonattai rment Areas 

The Clean Air Act Pmendnents of 1977 placed additional requirenents on the 

States and EPA. Section 107(d) directed each State to submit a list of the 

NAAQS attairment status for all areas within the State. These designations 

were to be based on air quality levels that existed at the time the Amendments 

were enacted. St_ates were requi red by EPA guidance to consider the most 

recent four quarters of monitored ambient air quality data available. If 

these data showed no standards violations, then the previous four quarters of 

monitoring data were to be examined to assure that the current indication of 

attainnent was not the result of a single year's data reflecting 

unrepresentative meteorological conditions. In the absence of sufficient 
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monitored air quality data~ other evaluation metrods were used, including air 

quality disperson modeling. The Act specified that the designated areas could 

be based on air qua1ity control regi ans {AQCR s) or any s ubport i ans of these 

areas. EPA advised States they could divide (AQffis) into various 

nonattairment, attaimient, or ll'lclassified portions, i.e., county, subcounty, 

or other goographic areas as long as the area could be clearly defined in a 

written narrative. Additionally, a different geogra!l'liC area could be used in 

designating the status for each pollutant. The section 107(d} designations 

were meant to provi de a starting point for States in their effart to correct 

existing air quality problens and to implenent progr<111s under the 1977 CAA 

Acinencrnents. But the designation of an area as nonattainnent or attairment 

must be considered only a point of ooparture and not a final, inflexible end 

in itself. Table 2 indicates, on a state~by-state, pollutant-by-pollutant 

basis, the attai nnent status of evr:ry area as submitted by the appropriate 

State agency and approved, or as designated by the Envirortnental Protection 

Agency. No distinctions have been made as to the severity of the violations 

recorded in the areas designated by nonattairment in this table. Each area 

was designated nonattainnent for primary or secondary standard violations. A 

11 P11 11S11indicates "cbes not meet primary standards" and indicates 11 does not 

meet seconda"y standards". The 1980 status and trends for each nonattainnent 

area in Region VIII are ooscribed in the appropriate state sL1m1ary. 



TABLE 3 

EPA NONATTAINMENT AREAS IN REGION VIII 

FEDERAL 

Montana Colstrip Area 
City of Col unbi a Falls 
City of Missoula 
Missoula Area. 
Billings Area 
Great Falls Area 
Butte Area 
East Helena Area 
Laurel Area 
Anaconda Area 
City of Billings 
Yellowstone County 
Rosebud County 

So. Oak. Rapid City Area 

Utah Davis County 
Salt Lake County 
Utah County 
Weber County 
City of Price 
Cedar City 
Tooele County 
Uintah County 
City of Bountiful 
City of Og:len 
City of Provo 

Wycxning Trana Industrial Area 
Sw,eetwater County 

Colo. Larimer-Weld 
Designated Area 

Denver Designated Area 
Colo. Springs 3-C 
Pueblo 3-C 
Mesa Designated Area 
El Paso County 
Ft. Collins-Greeley 

REGISTER - MARCH 3. 1978 

TSP S02 N02 co Q3 

p 
p 
p 
s 
s 
s 
s 
s PS 

p 
PS 

p 
p 
p 

p 

ps 
p p pPS 
p p 
p p 
p 
s PS 

PS 
p 

p 
p 
p 

p 

p p 

p p p p 
p p 
p 
p 

p 
p 

P - Does not meet primary standard 
S - Does not meet secondary standard 
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TABLE 4 

EPA NONATTAINMENT AREAS IN REGION VIII 

OJRRENT 

TSP S02 N02 

co Denver Designated Area 
Colo. Springs 3-C 
Pueblo 3-C 
Mesa Designated Area 
Ft. Collins-Greeley 

PS 
PS 
PS 
p 
s 

p 
p 

MT Colstrip Area 
City of Col1Jt1bia Falls 
City of Missoula 
Missoula Area 
City of Billings 
Great Fa11 s Area 
Butte Area 
East He1 ena Area 
Laurel Area 
Anaconda Area 

p 
p 
p 
s 
s 
s 
p 
s PS 

p 
PS 

SD Rapid City Area p 

UT Davis County Designated Area 
Salt Lake Co. Designated Area 
Utah County Designated Area 
Weber County Designated Area 
Cedar City 
Tooele County Designated Area 
City of Bountiful 
City of Ogden 
City of Provo 
SaJt Lake City 

s 
p 
p 
p 

PS 

PS 
PS 

WY Trana Industrial Area p 

co 

p 
p 

p 

p 

p 
p 

p 
p 
p 
p 

Qx 

p 
p 
p 

p 

p 

p 
p 

P - Does not meet primary standard 
S - Does not meet secondary standard 



TABLE 5 

EPA NONATTAINM::NT AREAS I.N REG!ON \!III 

CURRENT 

TSP co Ox 

co Denver Designated Area 
Colo. Springs 3-C 
Pueblo 3-C 
Mesa Designated Area 
~t. Collins-Greeley 

p 
p 
p 
p 
s 

p 
p 

p 

p 

MT Colstrip Area ' 
City of Columbia r' a11 s 
City of Missoula 
Missoula Area 
City of Billings 
Great Falls Area 
Butte Area 
East He Iena Area 
Laurel Area 
Anaconda Area 

p 
p 
p 
s 
s 
s 
p 
s PS 

p 
PS 

p 

p 
p 

SD Rapid City Area p 

UT Davis County Designated Area 
SaJt Lake Co. Designated Area 
Utah County Designated Area 
Weber County Designated Area 
Cedar City 
Tooe1e County Designated Area 
City of Bountiful 
City of Ogden 
City of Provo 
Salt Lake City 

s 
p 
p 
? 

PS 

PS 
PS 

p 
p 
p 
p 

p 
p 

WY Trana Industrial Area p 

P - Does not meet primary standard 
S - Does not meet secondary stan 
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ANALYTICAL PROCEDURES 

Status and Severity Ana1ys is 

Status and severity of air quality are determined by comparing 

measurements made at monitoring stations to air pollution standards. The 

indicator used to characterize air quality status in this manner was the 

number of days in which measurements exceed the primary standards at the worst 

site in each county. The indicator ma:y not actually represent air qua 1 ity for 

the entire county, however the worst site is always selected in an area where 

measured concentrati ans are affect i ng some segment of the popu 1ation. 

Complete procedures for determining status are documented in Appendix C. 

Another indicator is used to demonstrate the severity of the problem. 

Each po11utant has been assigned an alert level, the concentration at which 

the public must be notified of possible adverse health affects. These values 

shown in Appendix 8 are significantly higher than the standards and are not 

frequently encountered. 

These two indicators correspond to break points in the Pollutant Standards 

Index (PSIJ which is becoming the nationwide index for reporting air quality 

1 eve 1 s to the public. In the PS I the worst site po 11 utant concentration in 

each metropolitan is chosen, and the index is calculated from the 

concentration at the site referenced to primary standards and alert levels. 

PSI breakpoints are detailed by pollutant in Appendix B. 
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Trend Methods For Air Pollutants 

Mod if i cation to Trending Methods used to analyze the data for this report 

attempted to concentrate on two heretofore elusive statistical 

considerations: Censoring and Autocorrelation. Censoring is present when one 

or more obse-vations are at or below the detection limit of the sample. 

Autocorrelation is present when each observation in the data set is not 

ind:!pendent of each of the other obse-vations. Both of these variable 

characteristics affect the variance of any estimator obtained from the data. 

Since the trending technique used in this analysis utilizes confidence 

intervals for true means, which incorporate variances in their construction, 

it is important to adequately incorporate the censoring and autocorrelation 

effects. 

Autocorrelation studies on air pollutants sampled once every hour show no 

significant 24-hour autocorre1ation. In other words, each 1:00 A.M. reading 

is independent of each other 1:00 A.M. reading. Likewise, each 2:00 P.M. 

reading is independent of each at her 2: 00 P.M. reading, etc. There is, 

however, very high 1-hour autocorrelation, being on the order of 0.7. This 

lead to the logical grouping together of all of the 1 :00 A.M. data,. then all 

of the 2 :00 A. M. data, etc. A further groupi ng was done on seas on, due to 

significant shifts in pollutant populations fran season to season. From each 

grouping of independent hourly observations, a sample average and sample 

variance were computed. Censoring was handled by computer simulations for the 

censored va1ues. Each of the 24 sample averages was then used to compute an 

overall seasonal average. In order to realistically estimate the variance of 

each seasonal average, the autocorrelation in the 24-hourl y averages was 

; ncorporated into the f annul ae. Next, the four seasonal averages were used to 
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compute an overall yearly average. The variance of this overall yearly 

average was estimated frc:m the variance estimates of the 4 seasonal averages. 

The averages and estimated variances were then used in constructing confidence 

intervals for the true yearly means. These intervals were then examined for 

any overlap in order to detect no significant shifts in the mean values. 

Non-overlapping intervals indicated significant shifts, the nature of which 

(i.e. either up or down) was gotten frcxn the relative positions of the 

confidence intervals, 

TSP is not sampled on an hourly basis. Autocorrelation studies on TSP 

data shDH vwy little first order autocorrelation. Also, TSP values are 

rarely censored. The TSP analysis, therefore, need not incorporate 

autocorrelation corrections of the variance estimates and the TSP data need 

not be grouped into sets of independent obervati ons si nee the observations are 

ind!pendent at the start. Hence, each season's grouping of data may be 

considered as a sample with independent obervations fran which the seasonal 

means and variances are estimated. 

This year's analysis was done primarily on pollutant years and not on 

calendar years. A pollutant year is defined from December 1 to Novenber 30. 

So, pollutant year 1980 is fran December 1, 1979 to November 30, 1980. This 

is done so as to preserve seasonal continuity since seasonal grouping is an 

important part of this year I s trending tecnni que. 
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SECTION II 

STAlE AIR QUALITY SUM!i'ARIES 
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BAS IC CONTENTS <f' STATE SUMMARIES. . 

The fa 11 owing graphics and charts appear as a part of each state sumnary: 

1. A map showing the location of all active air quality 

monitoring sites in the state. St_ations with more than 

75 percent of all possible data are represented by squares. 

Circles identify stations where less than 75 percent of the 

data were collected. 

2. A table specifying stations and pollutants used for trends 

and/or status in each county. S_t_ations with less than three 

years of data were not used for trending but were used for 

determining current status Each station used for either 

status or trends was required to have 75 percent of the maximum 

possible data. 

3. A table showing the number of violation days for the years 

1977, 1978~ 1979 and 1980 for each pollutant at sites within 

designated nonattainment areas. Both alert level and primary 

level violation days were noted along with a count of sampling 

days. 

4. A bar chart showing total days sampled and a.lert and primary 
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violation days in 1980 by county and specific site. Each site 

with a violation or criteria po11utants is displayed. 

, 5. A chart showing current status and trends by county and 

po 11u tant. If there were no data or insufficient data in the 

county, arrows were not shown. Status was determined by 

comparing the 1977, 1978, and 1980* data. Ozone status was 

ba.sed on a three year average of 1-hour primary 1eve l vial at ion. 

* See Trending Methods For Air Pollutants in Analytic Procedures - Air Quality 

Sec ti on. 
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COLORAOO AIR QUAL !TY 

The Denver metropolitan area, Colorado Springs area Pueblo and the Fort 

Collins/Greeley areas still are the major air pollution problem areas in 

Co1orado. High TSP vio 1ation rates were recorded at Denver's 21st and 

Broadway site. TS~_ violations were also noted at sites in 13 other counties. 

Nearly 30 percent of all instances in which the TSP. health primary standard 

was exceeded involved concentrations at or above the alert level, not only in 

heavily populated Denver County, but also throughout most of the St:ate. 

Carbon monoxide violations tend to be confined to the metropolitan areas of 

Denver. Co 1orado Springs, r art Co 11 ins and Gree 1ey. Denver has by far the 

most numerous CO violations although the quality trend is improving. Seven 

percent of the total CO exceedences of the primary health standard involved 

concentrations above the alert level. This is down from 21 percent in 1979. 

The Denver metro area had a11 except one of the 10 alert level violations (10) 

in the S;ate. One expected and one actual ozone standard exceedence were 

recorded in the Denver metro area, the Fort Co 11 ins/Greeley area and the 

Colorado S2rings area. 

Status of Nonattainment Areas in Colorado 

Larimer-Weld Oesionated Areas - The State of Colorado Air Pollution Control, 

Division with the approval of EPA, changed the primary nonattainment status 

for TSP_. The designation for TSP_ was changed to a secondary standard for r ort 

Collins and Greeley. On November 26, 1979~ the Larimer-Weld designated area 

was changed to unclassified for ozone. The only station sampling ozone during 
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1978, 1979 was at Greeley. This station showed one violation each year in 

1978, 1979 and 1980. fort Collins started an ozone monitoring station in 

1980.. No vio 1at ions occurred at that station. 

El Paso County - This area was changed to unclassified for ozone on November 

25, 1979. No violations were observed at the Colorado Springs station for 

1976 to 1979. However, seven expected exceedences were calculated for 1980 

because of missing data. 

Denver Designated Area - Tota 1 suspended parti cu1ates were sampled in an area 

shown by the map in Appendix D. Causes of violations are the power plants, 

fireplaces, auto and truck exhaust, street cleaning, winter sanding, unpaved 

roads» construction work., demolition activities, unpaved alleys and parking 

areas. 

The number of sampling stations remained approximately the same, i.e., 25 

in 1977, 22 in 1978, 23 in l9i9, and 20 in 1980, but the sampling days 

increased from 91 in 1977 to 144 in 1978, 177 in 1979 and 162 in 1980. No 

significant trend in pollution was noted. However, overall primary and alert 

level violations decreased slightly from 1979 to 1980. Increa.sed downtown 

construe ti on appears to be one of the causes of the 1979-1980 increase in TSP 

violation 1eve1s. 

The nitrogen dioxide non attainment area generally represented by the 

Denver metro area is shown on the map in Appendix 0. The carbon monoxide and 
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ozone nonattainment areas consist of Adams, Arapahoe, Boulder, Denver, Douglas 

and Jefferson Counties. Autoioobile emissions as affected by meteorological 

phenomenon corrrnon to the Rocky Mountains are the main cause of N02, CO and 

Ox pollutant problems. There were 3 stations monitoring H02 during 1980, 

2 in 1979, 3 in 1978, and 5 in 1977. No violations were noted in 1978, 1979 

or 1980. 

Eight stations were used to monitor CO with an improvement trend in 

violation rates for the four year period. Of the 359 days sampled in 1980, 82 

days showed primary or alert level violations - down considerably from the 160 

days in 1979. S~ven ozone stations operating in 1978, 1979, and 1980 (5 in 

1977) showed no specific trend during this period. There were 3 primary 

violations in 1980 compared with 12 in 1979. 

Colorado Springs 3C Area - The area of El Paso County in and around Colorado 

Springs comprises this area. CO problems are primarily caused by automobiles 

and the meteoro 1ogy and topography of the area. The last four ye.ars have 

shown a general primary violation day increase from O and 4 in 1977 and 1978 

respectively to 11 and 7 violations in 1979 and 1980 respectively. 

Along with the semi-arid climate which promotes the potential for air 

borne dust, winter sanding, grading and construction activities contribute to 

TSP problems. The one station which sampied this area for an average of 81 

days per year showed no primary violations during 1977, 1978, 1979 or 1980. 

Pueblo 3C l\rea - The map in Appendix O shows the area of nonattainment for TS? 

which consists of the City of Pueblo and its i11111ediate outskirts. The CF&I 
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St;eel Canpany ts one of the major contributors to TSP. along with 

nontraditional sources. ;:our stations were samp1ed for TSP. an average of 86 

days from 1977 to 1980. During 1977 six primary violation days were 

observed, There were only 5 total primary violations in the 1978 to 1980 

period. 

Mesa Designated Area - This area is in and around Grand June ti on. Three 

stations were sampled in 1977 and 1978 with four stations used in 1979 and 

1980. No violations for TSP were noted in any of the four years which were 

samp Ied an average of 84 days per year. 

; ort C-011 ins - Gree le An!a - The City 1imits of =ort Collins and Greeley 

constitute the limits of this area. This area showed only 1 primary level 

violation of TSP. but 23 secondary leve1 violations in 1980. Motor vehicles 

cause the vast majority of CO emissions in these two cities with the 

meteoro 1ogy and topography of the area being of some cons,i derat ion 1 n 

pollution dispersion. The two stations {one in Greeley and one in r'ort 

Collins) were sampled daily and showed a marked decrease in carbon monoxide 

alert and pl'"imary standard violations from 1979 to 1980. Nine alert level 

violations were observed in 1979 versus O in 1980. 

The TSP. sampling done at these stati ans showed no apparent increase in 

primary violation levels between 1977, 1978, 1979 and 1980 (1,2,2,1). The 

average number of sampling days was 85 per year. This area was changed to a 

secondary 1evel nonattainment area in 1979. The year 1980 showed on1y one 

primary violation but 23 secondary level violations. 
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Other Problem Areas - No Nonattainment Status - The worst continuing TSP 

problem area which is current1y not a TSP nonattainment area is St_eamboat 

SpTings (Routt County). FtJgitive dust problems are the main cause:s of 

violations here. During 1980 there were 4 alerts and ll primary level 

via1ati ons. 
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COLORAOO 

STATIONS USED FOR TRENDS ANO/OR STATUS. 

County 
City or 
Location Station No. TSP S02 r«l? co Qx LEAD 

Adams Adams 
Aurora 
Brighton 
Welby 
Westminster 

060020001F01 
060140001F01 
060240001F01 
062210001F01 
062240002F01 

X 
X 
X 

X 
X X X X 

X* 

X* 

A 1 amos a A 1 amos a 060040001 FOl X X* 

Arapahoe Cherry Cr. Dam 
Englewood 
S. Univ. Blvd. 
Aurora 

060080001F01 
060 780001 FOl 
060080002F01 
060440002 FOl 

X 
X 
X* 
X* 

X X 
X* 

X* 
X* 
X* 

Archuletta Pagosa Spgs 060100001F01 X 

Boulder Boulder 
Bou1 der 
Boulder 
Longmont 

0602 00001 FOl 
060200008G05 
060200006G05 
061460001F01 

X 

X 

X* 
X* 

X* 

X* 

Cl ear Cr. Idaho Springs 060360001 FOl X* 

Delta Delta 060540001F01 X X* 

Denver Denver/Annex 
Oen ver 21s t/Bct,.,y. 
Denver Health Dept. 
Denver/Colo. Blvd. 
Denver/Mari on 
Denver/Juli an 
Denver /1050S. Bdwy. 

060580001 FOl 
060580002F01 
060 580007f 01 
060580010F01 
060580012F01 
060580009F01 
060 580003 F02 

X 
X 
X 

X 
X 

X X X 

X 

X 

X 

X 

X* 
X* 
X* 

X* 
X* 
X* 

Oougl as Castle Rock 060660001F01 X 

Eagle Vail 060 700002 FOl X 

El Paso Colorado Springs 
Col oradp Springs 

060380004F01 
060380006F01 

X X* X 
X 

X X* 

Frenont Canon City 060300001F01 X 

Garfield G 1 enwood Springs 
Rifle 

060 920001 FOl 
060880001F01 

X* 
X X* 

Gunnison Crested Butte 
Crested Butte 

061020001F01 
061040002 F 01 

X* 
X 

*Status Only 
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COLCRAOO 

STATIONS USED FOR TRENDS ANO/OR SJATUS 

City or Station 
~aunty Location Nl.111ber TSP S02 t«J2 co Qx LEAD 

Jefferson Arvada 060120002F01 X X 
Arvada 060120003F01 X X* 
Golden 060940001 F 01 X* 
Lakewood 061260001F01 X 
Rocky Flats 061140001F02 X* X* 

la Plata Durango 060680003F01 X X* 

Larimer Ft Co 11 ins 060820001F01 X X* X* X* 
Loveland 061480002F01 X 

Las Animas Trinidad 062160002F01 X X* 

Logan Sterling 062 080001 FOl X* 

Mesa Fruita 061520001F01 X X 
Grand Jct 060980010F01 X X* 
Palisade 061520002F01 X X* 
Grand Jct 060980011F01 X* X* 
Grand Jct 060980012F01 X* 

Moffat Craig 060480001F01 X* 

Montezuna Mesa Verde 061530003F03 X X* 
Cortez 060440002F01 X* 

Montrose Montrose 061620001F01 X* X* 

Morgan Brush 060280001FD1 X* 

Otero La Junta 061220001F01 X 

Pitkin Aspen 061780001F01 X 

Prowers Lamar 061280001F01 X 

Pueblo Pueblo 06182 0001 FOl X* 
Pt.ebl o Fire Sta. 061820003F01 X X* 
PtEbl o Heal th 
Department 061820007F01 X 

Routt Steamboat Spgs 061920003F 01 X X* 

San Mi g.1e 1 Tel1 uri ck! 062 000001 FOl X* X* 

Weld Greeley 
Greeley 

061000003F01 
061000005F01 

X* 
X X* 

X* 

Greeley 061000006F01 X 
Johnstown 062720005F01 X* 
Pl atte•ti 11 e 062720005F01 X 

~tatus Only 
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OOLORAOO 

STATIONS NOT USED FOR TRENDS AND/OR STATUS - LESS THAN 

75% (F f>\lli XI i'1..IM DAYS 

City 
County or Location Station No. TSP 

Baul der Broomfield 060260001 F 0 I X 
Boulder 060200008G05 

Denver Denver-Gates Rubber 060580003F01 X 
Denver-1010 S Bdwy 060580003F02 X 
E Colfax & Colo Blvd 060580010F01 X 

Frenont Florence 060800001F01 X 

Rio Blanco Rangely 061860002F01 X 
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AIR 
BASED ON 

QUALITY 'fll!NUS 
llTANOARlJ VIOIA'flONS 

Nom1ttalm1umt 
Arca Year 

Totut Sue111u:ided PJ1 rticu late;; 

GeCQ. 
Daya Ko.tto a VloL 

~ ~ ~ llih 

Avg. 
Pecctu1t 
Ob./Sta. 

JU tro5eo llio1d.de 

St,u1, 
Arith. W/'trly, 

fiY8, 
Viola, ~ 

Du:,e 
s £h.>d 

Carbon Hon.-.,..1Je 

Arith, 
Kean a Viol, 
(Kii/• S) 'Paya ~ 

w 
•"' 

D,mvcr 
l.lcli1gnatttd Artea 

Col;,n«lo 
Spr In1;s JC 

1977 
1978 
1919 
1980 

1917 
1978 
1979 
1980 

91 
14~ 
171 
162 

86 
71 
82 
91 

85 
88 
91 
95 

78 
87 
Ill 
86 

A-4/P-17 
A-8/P-26 
A-27 /l'-52 
A-23/1•-St, 

I'-0 
P~O 
P-0 
P-0 

25 
22 
2'J 
20 

86% 
722: 
91% 
901 

66 
75 
76 
68 

P-2 
P-0 
P-Q 
P-0 

s 
3 
2 
3 

165 
365 
365 
359 

350 
365 
365 
365 

2.7 
2.1 
2,7 
2.3 

2,0 
2,2 
2.) 
2 .1 

A-18/P-14S 
A-)11/P- I84 
A-34/1'-160 
A-8/P-82 

P-0 
A-l/1'-4 
A-1 /1'-l l 
P-7 

9 
9 
9 
8 

2 
2 
2 
z 

Pueblo JC I 977 
19/8 
.l919 
1')80 

90 
79 
96 
7':I 

99 
97 
9'.I 
811 

A-1/P-6 
l'-l 
A-l/P-2 
P-2 

2 
2 
2 
4 

J! Avcnigc ot the 11co• otrh: or 1uir!n01c,t1c 1r1t2;;in11 fo1· o'lll stat1m111 
A ~ llh,rt \lioJation Du.y11 
P ~ Primary Slllnd1nd Vlolatlun Daya 
S • t:lec<111do1:y Stmul11rd VJolat loll Day"' Where :m:i11ntt1.1h1rr,i,11r Area 



AU! QIIAUTY TRKNl)S (Contd} 
llASED 011 St'AN0AKJ) VIOLATIONS 

COLOIADO 

NONA1'TAINHEMT AREAS 

___To al lac- Nitr. - Otodde C•rboa ttono11ide 

Ho114tt~lmaent 
l\r;:.; !!!!. 

Days 
~ 

V to I, 
Diay• Stat, 

Avg. 
Parc11at 
Ob./Su. 

Adtli. 
MclUI Ill\!g _.,.} 

St.a•, 
W/Yrly. 
Ava, 
Vlolt, !!!!.!. 

Daysi 

~ 

Ai'!tb,. 
Hc-,1111 .II 

!tta~.l 
Viol, 
Dllp .fil.!!!.:. 

w 
N 

Mc!ia 
llcliigiu1tud Area 

1917 
1978 
1979 
1980 

91 
77 
86 
80 

62 
61 
(,9 
61 

l'-0 
P-0 
P-0 
P-0 

l 
l 
4 
4 

fort t:oJ llqr;1 

Cn,0l<1y 
1917 
1918 
19/_':I 
1980 

Bl 
81 
!7 
90 

62 
6ll 
£8 
73 

P-l 
P-2 
A-I/P-2 
i'-1 

J 
3 
l 
3 

36S 
Joi 
362 
332 

l,4 
l.4 
2., 
L6 

l'-6 
P-~ 
A-9/1-10 
1•-11 

1 
I 
l 
2 

-!!---A.,crar.• di lite guuaetric or uritl•otUc •1:ta11a foi- all • t • Uon.. 
A .. Alert Vtalutiun Jlc.iyli 
I' • Prla;n y Sl und11 rd \/ Iola U ou Days 
Ii ~ i,.,cond1l'r1 Suu11lurd 1/tolution lhtya llher11:1 Nom1tt&i111n,nt Artlo 



AIR QUALITY TRENDS 
BASED ON STANDARD VIOLATIONS 

COLORADO 

NONATTAINMENT AREAS 

Ozone 
Average Arithmetic Actual 

Days Mean of Stations Violation No. of 
Nonattainment Area Year Sampled (Parts/Million) Days Stations 

Denver Deai.gnated Area 1977 363 .020 P-15 5 
1978 356 .022 A-1/P-5 7 
1979 365 .025 P-12 7 
1980 365 .024 P-3 7 

w 
t,.J 

.,. 

A - Alert Violation Days 
P - Primary Standard Violation Days 



NUMBER OF DAYS THAT PRIMARY STANDARD OR ALERT LEVEL WAS 
EXCEEDED IN 1.980 

COLORADO 

CARBON MONOXIDE 

Days/Year 

Days Sampled 
County (City or Location) (% of Maximum) 0 10 20 30 

Boulder (Boulder) 76 

Denver (Colo. Blvd.) 84 Cl n 
(2105 Broadway) 
(Julian) 

90 
87 ~~:::;------------- 30 

El Paso (Colo. Spgs.) 95 
(Colo. Spgs. Uinta) 99 

Jefferson (Arvada) 90 

Larimer (Ft. Collins) 79 

Weld (Greeley) 83 

OZONE Expected or actual exceedence 
Days/Year (1978-1980 average) 

0 10 20 

Adams (Welby) 89 E 

Arapahoe (So. Univ.) 71 
(Aurora) 6 Ji; 

Boulder (Boulder) 78 .B 

Denver (Julian) 88 A 
(Broadway) 91 E 

El Paso (Colo. Spgs.) 91 E 

Jefferson (Arvada) 91 A 

Larimer {Ft. Collins) 9 E 

Weld (Greeley) 78 E 

c:::J Primary level exceeded 

- Alert level exceeded 
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NUMBER OF DAYS THAT PRIMARY STANDARD OR ALERT LEVEL WAS 
EXCEEDED IN 1980 

COLORAl>O 

TOTAL SUSPENDED PARTICULATES 

Da1s/Year 

Days 
County {C t tion Sam led 0 10 20 30 

(116)Adams (Adams City) 84 

(76)Alamosa (Alamosa) 87 

(51)Arapahoe (8100 S. Univ. Bldv.) 83 

(lli)Archuleta (Pagosa Spgs,) 84 
50 

Denver (City County Bldg.) 85 (120 I 
(2.105 Broadway) 177 D 099, 
{51st &Marion) 87 (130) 

Eagle (Vail) 92 (75) 

Garfield (Rifle) 88 (156) 

Gunnison (Crested Butte) 75 (119) 

La Plata (DurangQ) 80 (85) 

Larimer (Loveland) 79 (93) 

Moffat (Craig) 71 (86) 

Routt (Steamboat Spgs.) 68 (134) 

San (Telluride) 7 4 (100) 
Miguel 

c:J Primary level exceeded 

- Alert level exceeded 

( ) Annual Geometric Mean µg/m 3 
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STATUS AND TRENDS IN AIR QUALITY 

COLORADO 

County TSP S02 N02 co Ox LEAD County TSP S02 N02 CO Ox LEAD-
Adams t!)O 
Alamosa .. 
Arapahoe 

Archuleta ~ 
Boulder 

Delta Q 
Denver ~oDouglas 

Eagle .. 
El Paso (> 
Fremont 

Garfield i 
Gunnison ~ 
Jefferson (> 
La Plata .. 

• DI(> • 
o• D 

• ••
{>4tl(>~ 

• (>~ 

D 

~I(>•
• 

D 

•g 
• 

Larimer 

Las Animas 

Logan 

Mesa 

Moffat 

Montezuma 

Montrose 

~ 
• 
~ 
•'i)
•· 

• 
• 
• 

Morgan 

Otero 

Pitkin 

•
i 

Prowers 

Pueblo 

Routt 

San Miguel 

Weld 

I(;> 
l(> ..•· 
I(> 

••
•

ODD 
No evidence standard exceeded 

Exceeds primary standard 

Exceeds alert level 

Improvement 

No apparent trend 

Deterioration 

a/ Status Based on Annual Mean Only 
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MONTANA AIR QUALITY 

Improving and degrading air quality trends were detected at some of the 

man itori ng sites in the state. Improvements in air qua1i ty were noted at the 

City of Missoula and the Anaconda area. Decreases in carbon monoxi de 

violations were evident in the Missoula area even though the city is situated 

in a valley where air stagnation and pollution entrapment have been a 

problem. The number of sulfur dioxide violations in the Anaconda area 

continues to dee line. The Anaconda smelter was shut down in Se_p tember 1980. 

Status of Nonattainment Areas in Montana 

Rosebud County - This area was changed from nonattainment to unclassified for 

ozone, No ozone sampling was done in Montana during 1976, 1978 or 1979. At 

the City of Rosebud there were no ozone violations during the 290 sampling 

days in 1977. 

Colstrip Area - The Rosebud County area is a square approximately 11 miles on 

a side centered at Co1strip. Montana. Th is area had been designated 

nonattainment for TSP for both 24 hour and annual primary standards. ,=ive 

sampling sites in the area had no primary violations and only two secondary 

violations during the 32 days of sampling in 1979. At the Ashland site, the 

only site sampled in prior years, no violations were detected for the years 

1976", 1977 and 1978. 

City of Columbia ~alls - The city limits of Columbia Falls describes the TSP 

nonattainment area Iocated in =1at he ad County. This area was designated 

nonattainment for the primary standard. Fugitive dust from Highway 40 and 
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Nucleus Avenue is the major TSP. contributor. These streets will be rebuilt 

and maintained by the city to alleviate this problem Even though no daily 

violations were observed for the 27 samples taken in 1977, there were 5 

violations observed in 1978 and 1979. The total samples taken were 55 in 1978 

and 8 in 1979. 

City of Missoula - The city limits of Missoula make up the area which is a 

primary standard nonattai nment area for TSP. and CO. A broader area around 

Missoula has a secondary standard nonattainment designation. The TSP. problem 

can be attributed primarily to dust from unpaved roads. Primary standard 

vio1ati ons occurred 7 days in 1977, 16 days in 1978 and 10 days in 1979. 

Carbon monoxide due primarily to motor vehicles and the ai.r stagnation 

producing topography of this area ( a v a 11 ey) cause the cont i nu i ng CO a 1 ert and 

primary standard violation occurrences. Most of the data for 1977 and 1978 

was accumulated from the station near the center of the city at Brooks and 

S:quth Avenue. Th is station was moved for part of 1978 and 1979 to a 1 ocati on 

at Bancroft and Kent (a suburban residential location). The number of daily 

violations diminished but there were still one alert and 9 primary violation 

days for the 136 days sampled at the Bancroft and Kent site. 

Billings Area - Because of frequent secondary TSP_ violations the area bounded 

by 6th Avenue N on the north, 2nd Avenue S -on the south, 25th syeet on the 

east and 33rd s,~_reet on the west comprise the designated nonattainment area. 

Reentrained dust from paved roads is a major problem. A planned pilot 

sweeping and flushing program will be started to alleviate the TSP problem. 

Six stations showed no primary standard violation days in 1979. However, the 
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six stations had 11 secondary violation days of the 165 days sampled. No 

primary violations were noted in 1977 or 1978, with only 3 primary violation 

days in 1979. 

Great := a11 s Area - This area is bounded by 2nd Avenue N on the north, 2nd 

Avenue S _on the south, 10th S~reet on the east and the Missouri River on the 

south. It is designated nonattainment for secondary violations of TSP_. 

Windblown particulate matter from street sanding is a major problem. No 

primary vi o 1at ions were noted in 1978, 1979 and 1980 for the stat ions that 

sampled 93, 126 and 57 days respectively. Only 4 secondary violations were 

recorded in 1980. 

Great Falls has recently been made a primary level violation nonattainment 

area for carbon monoxide. One station was used for sampling CO and this 

showed 4 primary level violation out of 94 sampling days in 1979. The years 

1977 and 1978 also showed 4 and 10 primary level violations respectively The 

station location between 1977 and 1979 was at the center of the city near the 

corrrnercial district. The 1980 sampling of 128 days showed only 1 primary 

level vio1ation. However, the station was moved in 1980 to a 

suburban-conmercial district. This might have accounted for the lower 

violation rate and arithmetic mean. 

Butte Area - The northeast section of Butte is currently designated 

nonattainment for primary TSP violations. rugitive dust emission violations 

declined in 1980. This pollutant is caused by the open pit mine owned by 

Anaconda Copper Company and unpaved roads. Only one primary violation day was 

noted for 133 days sampled. rive primary violation days were noted out of 2.40 
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days sa8')led at six stations in 1979. Only two primary standard violations 

were noted 1n 1977 and no violations occurred in 1978. These stations were 

sampled for 44 days in 1977 and 181 days in 1978. 

East Helena Area - The designation of nonattainment for primary level s92 

violations covers an area of about one-half mile radius around the ASARCO 

smelter. A 1400-foot square area in the northeast corner of the S0-2 area 

has been designated a nonattai nment TSP_ area because of secondary standard 

violations. The ASA_RCO lead smelter causes the majority of the TSP_ emission 

problems. One TSP. sampling site is located in the East Helena area. St_arting 

in 1980 Helena sites showed no primary level TSP violations in 1977 thru 

1979. The East Helena site showed 2 secondary standard violations of 39 

samples taken in 1980. 

A station is set up in Montana City four miles SSE of the ASARCO plant to 
. ' ~. . . ;"" 

monitor SQ2. No violations of the primary standard were shown at this site 

for 1977 thru 1979 even though there were 290, 183 and 133 days of sampling 

respectively. Eighty percent of the emissions are from 400-foot stacks~ while 

the remaining 20 percent of the emissions are from 110-foot stacks and subject 

to down wash. Ta11er stacks (375 feet} have been suggested as a replacement 

to the 110-foot stacks to solve down wash problems. In 1980 a station was 

functioning in East Helena. No violations occurred for 272 sampling days. 

Laurel Area - An area of about 1.5 mile radius around the Cenex Refinery is 

the area designated nonattainment for primary s92 standard violations. One 

site used far monitoring showed 14 and 10 primary violation days in 1978 and 

1979, respectively, down from 33 in 1977. The number of days sampled has 

decreased over the trend period to 94 days in 1980 (only January thru June). 

Only two primary level violations occurred in 1980. 
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Anaconda Area - A~6 mile square area centered at the Anaconda Copper smelter 

canst itutes the nonattainment area designated because of so2 violations. 

The Anaconda smelter was shut down in September 1980. No violations occurred 

after August 2, 1980. 

City of Billings - The area bounded by 6th Avenue N on the northc, the 

Burlington Northern tracks on the south, U.S! 87 on the east and Division 

St_reet on the west has been designated as nonattainment for carbon monoxide 

violations. Motor vehicle emissions cause almost a11 the CO problems. No 

data were collected in 1979 or 1980 at any site in Billings. Only one station 

was used for 1977, 1978 and 1980. This showed three daily vi o 1ati ons of 276 

sample days taken in 1977, no violations for 82 sample days taken in 1978, and 

no iv i o1ati ans for 73 sample days in 1980. Three major intersections need 

modifications to help alleviate this problem area. 

Billings was changed from nonattainment to unclassified for ozone. No 

ozone data was co 11 ected in 1978, 1979, or 1980. 
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MONTANA 

MONITORING SITFS 

• Stations with 75% or more of 
maximum poss data 

• Stations less than 75 
maximum poss data 
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r1JNTANA 

STATIONS USED FOR TREN OS AND/OR STATUS 

County City or Loe.at ion Station No. TSP ~ co .Qx Lead 

Big Horn N.L of Decker 270060009F03 X 

Cascade Great Falls 270660016F01 X 

Dawson Lindsay 270360004F03 X* 

Deer Lodge Anacondl\-L 1 nco l n 
Highway Jct. 
Mill Cr. Crossing 
Mi 11 Creek 

270020007F01 
270400004F02 
270400012F02 
2 7040080l J02 

X* X 

X* 
X* 

X X 
X* 

Water Office 270400801 JOl X* 
Opportunity 
Westgate 

270400803 J02 
27040080 7 J02 

X* 
X* 

Flathead Columbia Falls 2702 70005F 01 X 
Columbia Falls 270480029F02 X 
l<al ispell 
Kalispell 

270480304FOS 
270800014F01 

X* 
X* 

Gallatin Bozenan 270120001F01 X 
Bozeman 270120002F01 X* 

Lake Ronan 270820010FOS X* 
Ronan 270820011F05 X* 
Polson 270820010F05 X* 

Le.,,i s & Clark Helena 270720001F01 X* 
Helena 270860002F02 X X 
Helena 270720001F07 X* X* 
E. Helena 270860008 F02 X 

L inco 1n Libby 270900010F01 X 

Missoula Mi ssoul a-Lions Pk. 271100019F01 X* X* X* X* 
Missoula 271100020001 X* 
Missoula 27ll00001G01 X 
Missoula 271100015G 02 X* 
Missoula 271100016G02 X* 

Po,,e11 Ovando 271260024F03 X* 

Rosebud Ashland 270310101A02 X* 

*Status Only 
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MlNTANA 

STATIONS USED FOR TRENDS AN 0/0R STATUS 

County 
City or 
Location Station No. TSP 1Q2 co .Qx LEAD 

S ilverbow Butte 
Tierney 
Butte 
Butte 
Butte 

270160006F0l 
27l 480014F0 2 
270160020f01 
270160018f01 
270160019F01 

X 
X 
X* 

X 
X* 

X* 

X* 
'/.1t
X* 

Yellowstone Billings 
Billings 
Billings 
Billings
Laurel 
Laurel 
Laurel 

270080059F01 
270080007G01 
270080008G01 
270080009G01 
270840001G02 
270840009F01 
270840009F05 

X* 
X 
X 
X 
X X1r 

X* 
X1i' 

X* 'f;!t 

Status On1y 
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STATIONS NOT 
MlNTANA 

USED FOR TRENDS AND/OR STATUS 
75% 00. ft'A XI KIM DAYS 

• LESS THAN 

County Citi'. or Location Station Nllllber 

Big Horn Decker-Warren Ranch 270060009F03 

Cascade 

Dani e1 s 

Great Fa 11s 
Kiwanis Park 

Scoby 
Scoby 
Scoby 

270660009601 
270660016F01 

t 

270340001F03 
270340002F03 
270340003F03 

Roseb.Jd SN Site 271360027F02 

Ye 11 owstone Bi 11ings 270080006F05 

~ 

X 

X 
X 

X 
X 
X 

X 

X 
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Honattairaent Area 
Co ls tr1p Area 

City of Colwnbia 
Falls 

..-,
n\ 

City of I~ lss.oul a 

AIR C~ALITY TRE14DS 
BASED ON STANDARD VtOLATIONS 

MONTANA 

NONATTAINI-EHT AREAS 

Total Suspended Parttculates 

Gea11etrh: 
Days Mean!) KJylatlon JeatYbns_Year (ug/ll~ 

1977 27 19 
1978 13 14 
1979 32 22 
1000 4 68 

1977 27 82 
1978 55 93 
1979 60 lll 
1980 53 ll6 

1977 365 52 
1978 Jf,() 66 
1979 365 60 
1980 249 65 

1 Average of the Geometric or Arith111etic Means 
A a Alert Ylolatlon Days
P = Pri11.ry Standard Violation Days 

P-0 
P-0 
P-0 
P-0 

1 
1 
5 
2 

P-0 
A-3/P-5
A-2/P-8 
A-2/P-2 

l 
2 
1 
2 

P-7 
A-6/P-16 
A-l/P-10 
A-5/P-8 

8 
9 
6 
5 

fw all Stations 

290 
150 
136 
7 

Carbon Monoidde 

Ari tt,netic 

~0?-.!1 

5.9 A-12/P-133 l 
5.9 A-21/P-66 2 
2.0 A-l/P-9 1 
2.6 P-1 l 

http:Pri11.ry


AIR ~A.LlTY TRENDS 
BASEO ON STMU:'°'RO VIOLATIONS 

MONTANA 

NONAITA llU£1U AREAS 

Total Suspe ded Pirtlculate 

Gea11etrlc 
Days Hean ~) Ml9Iatio11 !eu~tnsNonatta lnaent Area ltai- SLOpled (ug/11 

Bn Hngs Area 1977 60 46 P-0 4 
15178 138 39 P-0 7 
1979 303 6] P-J 5 
1960 165 60 P-0 6 

Great Falls Are. um 99 62 A-1/P-1 2 
1978 93 40 P-0 4 

.j_- 1979 126 51 P-0 4...... 
1980 57 48 P-0 9 

Butte Area 1977 44 52 P-2 5 
1918 Ill 46 P-0 8 
1979 240 67 P-5 6 
1980 ll3 57 P-1 6 

a Average of the Geometric or Arlttnetlc Meilin for all Stations 
A = Alert Violation Days 
P = Pr1rury Stamlard Vfohtio11 Days 

C1rbon Monoxide 

Arithmel le 

~ ~led ~6?111) M!ylatlon !eu~tns 
,. 

161 2.7 P-4 l 
57 J,6 P-10 l 
94 3.0 P-4 1 

128 .9 P-1 l 



AIR QUALITY TRENDS 
BASED ON STANDARD VIOLAllONS 

MONTANA 

NDNATTAINM::NT AREAS 

Total Suspended Partlculates SUlfur Dioxide Carbon Monoxide 

Gecm. Arith. Arlth. 
Honat ta Im1ent Days Mean J Vlol. No, of Days Mean J Viol, Ho. of DAYS Hean J Viol, No. of 
Days Year Sa112led (ug/wi ) ~ Stations S•(!led (ug/m) !!n. Stations S•!!l~ (Mg/m ) Qm Stations 

E, Helena Area 1977 46 54 P-0 2 290 27 P-0 1 
1978 68 53 P-0 3 183 18 P-0 1 
1979 59 60 P-0 2 133 HJ P-0 l 
1980 40 54 P-0 l 266 24 P-0 1 

~ Laurel Area 1977 191 151 P-33 2 
1978 75 130 A-2/P-14 2 
1979 172 104 P-10 2 
1980 94 48 P-2 2 

Anaconda Area 1977 365 54 A-8/P-28 10 
1978 363 71 A-48/P-136 11 
1979 335 81 A-3/P•lB 9 
1980 324 811 A-13/P-60 7 

City of 1977 226 2.6 P-3 l 
Bil l\nys 1978 82 2.0 P-0 1 

1979 0 0 
1980 73 7.3 P~O l 

-a- Average of the Geometric or Aritl111etic means for all Stations 
A-= Alert Violation Days , 
P = Pr1111ary Standard Violations 



-------------------County 

Flathead 

Lincoln 

Missoula 

Silver Bow 

De.er Lodge 

Yellowstone 

Missoula 

Deer Lodge 

Missoula 

Rosebud 

Silver Bow 

Yellowstone 

NUMBER OF DAYS TH.i:\T PRIMARY STANDARD OR ALERT LEVEL WAS 
EXCEEDED IN 1980 

MONTANA 

TOTAL SUSPENDED PARTICULATES 
Days/Year 

Days 
(City or Location} Sampled 0 10 20 30 

(Columbia Falls) 51 

(Libby) 37 

(Wood St, & W. Pine) 218 
(Lions Park) 
(Rose Park) 

(Butte) 

(Anaconda-Lincoln) 
(Mill Cr, Cross) 
(Westgate) 

(Laurel) 

(Lions Park) 

(Anaconda) 

(Lions Park) 

(Ashland) 

(Butte) 

{Billings) 

LEAD -

Lewis & Clark (Helena) 

161 
113 

59 

SULFUR DIOXIDE 

285 
100 
99 

139 

CARBON MONOXIDE 

17 p 
OZONE 

Days/Year 

Expected and Actual Exceedence 
Days/Year (1978-1980 Average) 

104 E 

94 E 

206 

213 

173 

VIOLATIONS-QUARTERLY AVERAGE 

Quarters 
Sampled 

3 b 
c:::::J Primary level exceeded 

Alert level exceeded-( ) Annual Geometric Mean ug/m3 
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STATUS AND TRENDS IN AIR QUALITY 

MONTAi.'l'A 

.County TSP S02 co LEAD County TSP S02 co LEAD 

Big Horn LakeQ • 
Cascade Lewis and Clark Q [!]' 
Daniels LincolnQ 
Dawson 

• 
• 

• 
Missoula i [!] • 

Deer Lodge Rosebud• • • • •Flathead Silver Bow 

Gallatin Yellowstone• • •Q Q [!] 
Jefferson • 

No evidence standard exceeded 

Exceeds primary standard 

Exceeds alert level 

Improvement 

No apparent trend 

Deterioration 
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North Dakota Air Quality 

Total suspended particulates were sampled in 16 counties. High readings 

caused by the Mt. S_t_. Helen's eruption debris were ignored. No station 

exceeded primary TSP_ standards in the St.ate in 1980. Two stations sampled 

sp2 and N02• These sites showed no violations for these pollutants. 

Ozone was sampled in two stations during 1980, {even though no actual ' 

violations occurred). The average level of expected exceedences far 1978-1980 

was 3 per year. Lead sampling started during the last half of 1979 at 6 

stations on 6 day intervals. No violations occurred for any of these stations 

during 1980. 
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NORTH DAKOT~ 

MONITORING SITES 

• Stations with 7 5 % or more of 
maximum possible data 

• Stations with less than 75% 
of maximum possible data 
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NCRTH DAKOTA 

STATIONS USE_D FOR TRENDS ANO/OR STATUS 

City or 
County Location Station No. TSP S02 NOz co Qx LEAD 

Barnes Valley City 351240001 FOl X* 

Billings Medora 350080001F03 " A X* 

Bown an Bownan 350160001 F01 X. 

Burleigh Bismarck 
Bismarck 

350200003F09 
350100001F01 X 

X* 
X* 

Bismarck 350200011F03 X* 

Guss Fargo 350400001F01 X* 

Dunn Dunn 350340003F03 X* 

Grand Forks Grand Forks 3S0480001F01 X X* 

Grant Glen Ullin 350520001F03 X 

McKenzie Roosevelt N. F. 3507000fJ2F03 X X* 

Mercer Beul ah 350760001F01 X* X* 

Morton Manda,, 350740001F01 X 

O 1i ver Stanton 350860001 F03 X 

Ramsey Oevi1 s Lake 350260001F01 X* 

Riehl and Wahpeton 351260001F01 X 

Stark Dickinson 350300001F01 X* 

Stutsman Jamestown 350580001 F0l X* 

Ward Mi not 350780001F01 X* X* 
Lake Oar 1i ng 351300001F03 X X* 

Wi11i ams Williston 351360001F01 X* 

*Status Only 
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SI.:l\TIONS NOI' USED Fm 'l'RElIDS AID/CR Sl1\'1US - LESS 'THAN 
75% OF mxJMJM DAYS 

Cass Fargo 350220001F03 X 

Dunn Mandaree 350340001F01 X 
Dunn 350340003F03 
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NUMBER OF DAYS TH.AT PRIMARY STANDARD OR ALERT 
LEVEL WAS EXCEEDED IN 1980 

NORTH DAKOTA 

OZONE 

Expected Exceedence 
~ays/Yeiir 

1978-1980 Data Avera e) 

Count or Location) 
Days 
Sam led 0 10 

Dunn (Dunn r.enter) 211 f 

Mercer (BeuV1h) 133 
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STATUS AND TRENDS IN AIR QUALITY 

NORTU DAKOTA 

Countx: 

Barnes 

Billings 

Bowman 

Burleigh 

.Cass 

Dunn 

Grand Forks 

Grant 

McKenzie 

McLean 

01 
0\ 

TSP S02 N02 Ox LEAD County TSP S02 N02 (Qt LEAD 

Herc:er [!I• • •Mortong D c:> 
Ramsey 

B Richland•0 Oliver 

Stark• ~ Stutsman•0 • Hard 0 •Williams• •• 
• No evidence standard exceeded 

Exceeds primary standard 

• 
~ 

§ 
Exceeds alert level 

Improvement 

No apparent trend 

Deterioration 



South Dakota Air Quality 

Tota 1 suspended particulate (TSPJ. so2 and N0 2 are the only air 

po 11 utants man itored in South Dakota. The five stations 1ocated in the Rapid 

City area showed 1 alert level and 5 primary level TSP violation days in 

1980. This is a deterioration from the 1977 and 1978 levels, but remains 

approximately the same as 1979. Measurements for sq and N0 in 62 2 

counties s hawed no primary or secondary vi o1ati ans. The concentrati ans were 

generally at minimum levels. 

Status of Nonattainment Areas in South Dakota 

Rapid City Area - The nonattainment area designated for TSP_ primary violations 

is a 10 mile (north-south) by 11 mile (east-west} rectangular area centered at 

Rapid City. Most of the violations have been caused by fugitive emissions 

from quarry operations. Requirements have been adopted for fugitive dust 

emission contra 1 s which should resu1t in attainment by 1982. ,= i ve stat i ans 

measured five primary and one alert violation days for 61 days sampled in 

1980. There were three primary violation days in 1977, one in 1978, and 3 

primary plus 2 alert level violations in 7979. 
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SOUTH Df.\KOT/\ 

Mm! ITOR ING s r TES 

• Stations with 75% or more 
maximum possible data 

of 

• Stations with less than 75:, 
of maxim"m possible data 
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SOUTH DAKOTA 

STATIONS USED FOR TRc.NOS AND/OR STATUS 

TSP so
• NO~ 

X 

X* 

X* 

X* 

X 

X 

X* 

X* 

X 

X* 

X 
X* 
X 
X 
X 

X 

X. 

X* 

X 

X* 

X 

, ounty. 

Beadle 

Brookings 

Codington 

Fall River 

Hughes 

Minnehaha 

Pennington 

Perkins 

Yankton 

City or 
1 .. ocat ,an 

Huron 

Brookings 

waterton 

Hot Springs 

Pierre 

Sioux Falls 

Rapid City 
Rapid City
Rapid City 
Rapid City 
Rapid City 

lei:rmon 

Yankton 

tation No. 

430820001F01 

430140001F01 

43l760001F01 

43078000lF03 

431340001F01 

431480004FOI 

43138000lF0l 
431380007F01 
431380002F0l 
431380005f'Ol 
431380006F01 

431320001f03 

431800001F03 

*Status Only 
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SOUTH DAKOTA 

STATIONS NOT USED FOR TRENDS ANO/OR STATUS - LESS THAN 
75% OF MAXI MJM OAYS 

City or 
County Location Stati an No. TSP iQz N02-
BrCMn Aberdeen 430020001F01 X 

Grant NE Big Stone Plant 430640002F02 X 
SE Big Stone Pl ant 430640001F02 X X X 

Harding Buffalo 430760001F01 X X X 

Minnehaha Sioux Falls 430180002F01 X 

Pennington Rapid City 431380009F01 X 
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AIR QUALITY TRENDS 
BASED ON STANDARD VIOI.A.TIONS 

t Area Year 
Days 
§arrpled 

Total SUspende:i Particulates 
·Avg. Gean. 
Mean of Stas. Violation 

(ugfi 3 Days 

Rapid City Jl..rea 1977 
1978 

53 
56 

42 
52 

P-3 
P-1 

4 
4 

l9i9 
1980 

62 
61 

70 
67 

A-2/P-3 
A-1/P-4 

7 
5 

A - Alert Violation Days 
P - Primary Standard Violaticn Days 
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NUMBER OF DAYS THAT PRIMARY STANDARD OR ALERT LEVEL ~/AS 
EXCEEDED IN 1980 

SOUTH DAKOTA 

TOTAL SUSPENDED PARTICULATES 

Days/Year
Days

County (City or Location) Sampled 0 10 

Pennington (Rapid City} 60 

c::=J. Primary level exceeded 

- A 1 ert 1eve 1 exceeded 

62 
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STATUS AND TRENDS IN AIR QUALITY 

County 

Beadle 

Brookings 

Codington 

Fall River 

Grant 

Hu.ghes 

Minnehaha 

Pennington 

Perkins 

Richland 

Yankton 

�
[!] 

iJ 
c> 
0 

SOUTH DAKOTA 

TSP S02 N02 

�� 
� 
c> 
~ 

�
� �� �g � � 

c> 
No evidence standard exceeded 

Exceeds primary standard 

Exceeds alert level 

Improvement 

No apparent trend 

Deterioration 
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Utah Air Quality 

Total suspended particulate violations increased in 1980 compared to 1979 

for Salt Lake and Utah Counties. Only Weber County showed a decrease in TSP 

vi o1ati ons ( O in 1900) Even though the TSP emitted by Kennecott Copper has 

diminished, U.S •. S~ee1 in Orem appears to be a contributor to TSP. pollution in 

the Wasatch front Counties. All of the cities in the Wasatch .::.-rant Counties 

(Davis, S_3:lt take, Utah and Weber) still have actual and expected violations 

for ozone and carbon monoxide. Three SQ.2 violation days occurred in Salt 

lake County of 364 days sampled in 1980. No lead data is in the EPA ~.ROAD 

data system for 1980. Both industrial and motor vehicle pollution prevail in 

th is area. 

S~atus of Nonattainment Areas in Utah 

Changes in nonattairvnent status - The City of Price in Carbon County was 

changed in 1979 from a nonattainment area with primary violation status in TSP 

to an unclassified area. No samples were taken in 1979 but 1978 data showed 

that the site had not exceeded the primary standard. The nonattainment status 

for TSP of Cedar City in Iron County was changed in 1979 to an unclassified 

designation. No ozone data from Uintah County was found in the EPA data 

system for 1977, 1978, or 1979. Uintah County ozone nonattainment status was 

dropped in 1979. The ozone nonattainment status for Utah and Weber County has 

also been changed to unclassified. for 1980 Utah and Weber Counties show an 

expected exceedence rate for ozone of 4 and 9 days respectively. 
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A nonatta inment designation for tota 1 suspended particulates sti11 remains 

far Davis, Sa)t Lake, Utah, and Weber Counties. although boundaries were 

recently changed to make the areas smelter, subcounty des1gnations. Fugitive 

dust from unpaved roads and industrial emission sources are the main causes of 

TSP prob1ems • 

Dav is County - City of Bountiful Areas - The only TSP_ data taken for 1978, 

1979, and 1980 was at the Bountiful site. Davis County was designated 

nonattainment for secondary TSP violations. The years 1978, 1979, and 1980 

showed no primary level TSP. violation but each year showed 6, 18, and 16 

secondary level violation days respectively for 333, 334, and 337 days 

samp1ed. In 1977 one a 1 ert 1 eve 1 and two primary 1 eve l vi o 1 ations were 

noted. Davis County is also a nonattainment area for ozone because of primary 

level violations. Refineries in the area and motor vehicle emissions are the 

main causes. The meteorology and topography of the area inhibit dispersion. 

Mountains are on both sides of this area. Air inspection and maintenance 

program being implemented by Salt Lake and Davis County agencies should help 

reduce both the ozone and carbon monoxide problems in the county. The ozone 

violation day 1eve1 remained relatively constant from 1977 to 1979. There 

have been primary violations of 8, 8 and 10 in 1977 thru 1979 respectively. 

The year 1980 showed only 2 primary level violations. The City of Bountiful 

was designated nonattainment for primary level carbon monoxide violations. 

Again motor vehicles appear to be the primary cause of the CO violations. The 

1977 thru 1979 average of primary vi o 1 ati on days is 1 ess than 4 per year. The 

year 1980 shm'led 3 primary violation days for 343 days sampled. 

Salt Lake County - Salt Lake City Areas - TSP. primary and alert level 

violations occurred in S<1;lt '..ake County. ?art of the high concentrations were 
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contributed by sources at the Kennecott Copper Company. The number of primary 

violations have remained the same for 1978 thru 1980 (9, 9 and 11 violation 

days each year). This is down considerably from 33 violation days in 1977. 

TSP alert level violations ranged from 2 to 4 per year for this period. 

Ambient air quality violation of the sulfur dioxide standard have 

diminished considerably since the construction of the new tall stack at the 

Kennecott Copper Company smelter near Magna. The primary viol at; on days have 

decreased in the last four years. They were 64, 15, four and three days for 

1977 thru 1980 respectively. 

Salt Lake County ozone problems caused primarily by motor vehicles should 

be reduced with the implementation of the county-operated inspection and 

maintenance program. The S~lt Lake Health Department monitoring site showed 

three and four primary level violations exceedences in 1978 and 1979. An 

increased amount of violations (11 violation days) occurred in 1980. 

Carbon monoxide violation days for the City of SaJt Lake still remain 

high. They have declined from 40 violation days in 1977 to 16 in 1980. 

However, there were still two alert level days in 1980. 

Utah County - Provo Areas - One of the main causes of TSP violations in this 

area is the U.S._ St;eel plant west of Orem. Of the three TSP. measuring sites 

11ocated in Utah County. a drastic rise of daily TSP. violations 11ere noted in 

1980. The years 1978 and 1979 had O and 2 primary violation days while 1980 

showed 10 alert and 17 primary violation days. 
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The CO site at Provo showed a rise to 17 primary violations in 1980 versus 

7 and 4 in 1978 and 1979 respectively. 

Weber Count ~ 0 en Area-s - The station at Ogden is the only station used to 

monitor TSP for Weber County. Primary level daily violations have remained 

approximate1y the same for 1977 thru 1979 with three primary and one a1ert 

level violation day being noted in 1979. No primary violations were recorded 

for TSP in 1980. 

Motor vehicle emissions still are a major problem in Ogden. HCPi'lever, only 

6 primary CO violations occurred in 1980. Primary daily CO violations 

numbered 12 and 14 in 1978 and 1979. This is down from 36 CO violation days 

in 1977. 

Cedar City Area - Cedar City in Iron County was designated a nonattainment 

area for sq2• The cause for the designation was the burning of high sulfur 

oil for heating a building. No primary violations occurred in 1979 or 1980 

because the fuel oil was changed to low sulfur type in accordance with State 

regulations. 

Tooele County Area - The East Tooele monitoring site ·showed no primary level 

TSP. violations in 1978i 1979,. or 1980. The original cause of violations was 

the emissions from the copper smelter owned by Kennecott Copper Company. The 

corrective change made by Kennecott bas caused this decrease in primary 

via 1at ions. 
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UTAH 

STATIONS USED FOR TRENDS ru'ID /OR STATUS 

Count Cit or Location Station Number TSP so NO co Ox LEAD 

Davis Bountiful 46006000lFOl X X X X X 

Emery Castledale 
Green River 
Huntington Canyon 
Huntington #2 

460280004F02 
460280005F02 
460280001K03 
460280003K03 

X* 
X* 

X* X* 

X 
X 

Garfield Escalante 
Henrieville 

460300002K03 
460300003K03 

X 
X 

Iron 

Kane 

Cedar City 

Glen Canyon 

460l60002F0l 

460400003K03 

X* X* 

X 

Salt Lake Health Dept. 
Magna 
State Park 

(SLC) 460920001F01 
460520001F02 
460900002F02 

X 
X 

X 
X 
X* 

X X X 

San Juan Nava.j o Mtn. 
Olsato 

460960001K03 
460960002K03 

X 
X 

Tooele 

Uintah 

East Tooele 

East Vernal 

461160001F01 

461200001F01 

X 

X* 

X 

X* X 

Utah Lindon 
Pleasant Grove 
Provo 

461120001F01 
460160001F01 
460800001F01 

X 
X 
X X X* X 

Washington Bloomington 
George 

46128000IK03 
461280002K03 

X 
X 

Weber Ogden 460680001F01 X X X* X 

*Status Only 
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UTAH 

STATIONS NOT USED FOR TRENDS AND/OR STATUS - LESS THAN 
. 75% OF MAXIMUM DAYS. 

City or 
.C.Ounty Location Stati n No. TSP S02 NOz LEAD 

Emery Green River 400280005F 02 X 
Castledale 460280004F02 X 

Grand Moab 460580002F 01 X 

Iron Cedar City 460160002F01 X 

San Juan Aneth 460960003K03 X 



AUL 
l!ASEll ON 

QUALITY 'rRl!NDS 
STAHPAaD vrou:r101:1s 

Ummt tairimi.mt 
Au,a .~ 

TotA) Sutll!ended P11.rticulat1111 

Geom. 
Uuy:1 t(e,m II Viol. 
Sum.ele<I .{l!il!!:.L Daya ~ 

Days 
Sa elotd 

Sulfur Dioidde 

Arith. 
Hean a Viol,. 

11!.B.l!.:l Rm_ Si:aa. 
U,1ye 
Su2Jed 

Ozone 

Arttb. 
Hean A 
(ppa)-

Actual 
Viol. 

~ ~ 

Davi• Coumy 1977 
1978 
1979 
1980 

3lli 
3:33 
334 
3)1 

61 
52 
61 
57 

P-2/S-25 
P-0/S-6 
P-O/S-18 
P-0/S-16 

I 
1 
l 
I 

164 
::SM 
158 
248 

,02S 
,029 
,030 
.014 

P-8 
A-l/l'-B 
P-Hl 
P-2 

I 
1 
l 
l 

;j 
Batt Lake 

t'.01111ty 

1977 
1978 
1919 
1980 

'.165 
l63 
364 
]6'.I 

86 
74 
79 
71 

A-]/P-JJ 
A-4/1'-9 
A-2/P-9 
A-4/P-U 

8 
4 
l 
2 

361 
261 
26) 
)64 

165 
56 
54 
51 

A-11/l'-fi4 
A-2/P-15 
P-4 
P-3 

s 
2 
2 
4 

355 
179 
)62 
3S4 

,(120 
.015 
,02'.i 
.011 

l'-0 
P-) 
l'-4 
1'-1 l 

1917 
l'.Ht! 
1979 
1980 

36S 
156 
)56 
165 

111 
73 
78 
70 

A-4/l'-l9 
11-0 
l'-2 
A-IO/P-17 

6 
l 
2 
l 

Wch~, Couuty 1977 
1978 
1'!119 
IMO 

350 
101 
]$0 
)la/ 

11 
1' 
BS 
68 

A-1/P-3 
P-1 
A-l/P-3 
P-0 

2 
2 
I 
l 

~Avern15.i uf thlf g,11:autrk or udthmertc 11u,11n1:1 for all nutiuna 
A• Alert V:IolaLlon Ooys 
l' ,. PrilflJl,,:y Standard Violation Days 
S w Secon,la,·y Stanllnrd Violation nays 



AlR QIJAl.l'l'Y 1'RENDS (Contd) 
BASED ON STANDAIW lllOLA'l'lONS 

U1'AH 

NONA1'TA1HMEN'I' AREAS 

Ozone'l'otul Sus11ended 1'11r U eu lll tes Sul fur Dioxide 
Arith. ActualAritll, 

Nmutttuirnmml Days Vlol. Days Viol, Days Me1111 !, Viol. 
(pp.. ) Yllar Sllmpled Stas. Sampled ~ ~~ 

Cedur Clty l!.177 272 74 P-11 l 
1978 334 72 P-7 l 
1979 334 21 P-0 2 
1980 239 1 P-0 I 

N Tooele County 1971 30!, 54 l'-7 l"' 
1978 305 28 l'-0 I 
1979 231 27 P-0 I 
1980 2711 12 P-D l 

of the geuml:tt le 01· iu·ithmetJ,: 11umm1 for 11,ll 11t11lions 
A• Alert Vlul• tlou Duys 
P Pri • ory Sturnjord Violation Days 
S Secoudory Standard lllulotlau Doya 



Nona ttainD1ent Area 

City of Bountiful 

City of Ogden 
--.I 
w 

City of Provo 

Salt Lake City 

Year 

1977 
1978 
1979 
1980 

1977 
1978 
1979 
1980 

1977 
1978 
1979 
1980 

1977 
1978 
1979 
1980 

AIR QUALITY TRENDS 
BASED ON STANDARD VIOLATIONS 

UTAH 

NONATTAINKENT AREAS 

Carbon 

Average Arithmetic 
Days Mean of Stations 
Sampled {Mg/m3 

228 2. 1 
334 1.4 
334 1.4 
343 1.5 

341 3.0 
349 2.1 
337 2.2 
245 2 .o 

365 3.5 
277 2.6 
212 2.5 
201 3.5 

359 1.6 
352 1.8 
364 1. 7 
361 4.4 

Monoxide 

Violation 
Days 

P-7 
P-0 
P-4 
P-3 

A-3/P-36 
P-12 
P-14 
P-6 

P-23 
P-7 
P-4 
A-1/P-1'1 

A-3/P-40 
P-18 
A-3/P-18 
A-2/P-16 

No. of 
Stations 

1 
l 
l 
1 

l 
I 
1 
l 

1 
1 
I 
1 

l 
l 
l 
2 

A - Alert Violation Days 
P - Pri.mary Standard Violati.on Daya 

http:Violati.on


20 

NUMBER OF DAYS THAT PRIMARY STANDARD OR ALERT LEVEL WAS 

County 

Salt Lake 

Utah 

Salt Lake 

Davis 

Salt Lake 

Utah 

W:eber 

Davis 

Salt Lake 

Utah 

Weber 

EXCEEDED IN 19i9 

UTAH 

TOTAL SUSPENDED PARTICULATES 

Days/Year 

Days 
(Ci-c e1r Location Sam led 0 10-.,--------
(Magna) 343 I (65) 
(Health Department)" 340 I (77) 

(Provo) 321 I (70) 
(Pleasant Grove) 341 ] (66) I (74)
(Lindon) 356 

SULFUR DIOXIDE 

(Magna) 256 ~ (81) 

CARBON MONOXIDE 

(Bountiful) 343 

(Salt Lake Health Dept.) 361 

(Provo) 201 

(Ogden) 245 

Expected and Actual Exceedence 
OZONE Days/Year (1978-1980 Average) 

1A(Bountiful 324 

(Salt Lake Health Dept.) 299 IA 

(Provo j 331 I E 

(Ogden) 301 1 E 

c::J Primary level exceeded 

- Alert level exceeded 

( ) Annual Geometric Mean t;g/m.3 
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Countv 

Davis 

Emery 

Garfield 

Grand 

Iron 

Kane 

Salt Lake 

San Juan 

Tooele 

Uintah 

Utah 

Washington 

Weber 

STATUS AND TRENDS IN AIR QUALITY 

UTAH 

J]!_ .§QL N0"2 co Ox LEAD 

c> Q ~ I(> 

• 
•

• 
• 

.. I(> {r I(> 
•

Q 
c> .. D .. .. 

•
{r 0 ~ • 

D No evidence standard exceeded 

Exceeds primary standard 

• Exceeds alert level 

Improvement2 No apparent trend 

D Deterioration 

75 



Wyoming Air Quality 

The only current air pollution monitoring in the State of Wyoming is for 

total suspended particulates and sulfur dioxide. The nonattainment area for 

TSP. in the Trana industrial area (about 28 miles WSW of the City of Rock 

Sp.rings) showed no primary level violations in 1980. Three stations at Rock 

Sp_rings had 18 primary level violations and 1 alert level violation for TSP in 

1980. Lander (Fremont County) showed 3 primary daily TSP violations and a 

yearly mean standard violation in 1980. Five counties sampled for so2 with 

an average arithmetic mean of 3 Mg/m3• 

Trana Industrial Area - A nonattainment area for primary TSP_ violations was 

designated for an area 10-miles square at the location mentioned above. No 

primary level violations were shown for 1977 thru 1980 at the Granger 

station. An average of 56 days were sampled during each of these four years. 
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WYOMING 

STATIONS USED FOR TRENDS ANO/OR STATUS 

Coooty City or Location Station NtJT1ber TSP .Qx 

Alb<lly Laramie 520400005F01 X* 

Big Horn Love 11 520040001 FOl X* 

Campbell Gillette 5202800a2F01 X* 

Carbon Savery 52010004F03 X* 
Hanna 52010005F02 X.* 

Converse Oougl as 
Douglas 

520220002F02 
520180006F03 

X* 
X* 

Crook Devils TOP/er 520200002F03 X 

Frenont Riverton 520600001F01 X 
Lander 520380001F01 X* 

Goshen Lingle 520300003F03 X 

Johnson Southwest of Buff a 1 o 520360001F03 X 

Laramie Cheyenne 520140001F01 X 

Natrona Casper 
Casper 

520120003F01 
520120004F01 

X* 
X* 

Platte Wheat 1and 52 083 0001 FOl X 

Sheridan Sheridan 52066000'2 F03 X 

Sublette Soul der 52 0680001 F03 X 

Sweetwater Rock Springs 
Rock Spri ngs 
Rock Springs 
Grander 

520620001F01 
52 062 0003 FOl 
520620004F01 
520680001 F03 

X 
X 
X* 
X 

Teton Kelly 520720001F03 X 

Uinta Evanston 520240001F01 X 

-JrStatus Only 
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ST.a.TIONS I'm' USED FOR STA'IUS AND/00 TFtENDS 
75% OF ~IMUM DAYS 

- LESS TI-W1 

Fremi:::)nt 

Teton 

c·t 

Jefferson 

Cas~ 

Jackson 

520260002FD2 

520120001F09 

520720002F01 

X 

X 

X 
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--

AIR QUAL ITV TRENDS 
BASED ON STANDARD VIOLATIONS 

WYOMING 

NONATTAINtiENT AREAS 

Total Sus nded Particulates 

Arithmetic 
Mean a Days Violation No. of 

Non at tairment Area Year (ug/m3) Sampled Days Stat 1ons 

Trena Industrial Area 1977 32 58 P-0 1 
1978 29 55 P-0 l 
1979 44 55 P-0 1 
1980 44 55 P-0 1 

CX) 

0 

a/ Average of the Geanetric or Arithmetic Means for an Stations 
A :: Alert Viol at ion Days 
p :: primary Standard Violation Days 



NUMBER OF DAYS THAT PRIMARY STANDARD OR ALERT LEVEL WAS 
EXCEEDED IN 1980 

WYOMING 

TOTAL SUSPENDED PARTICULATES 

Days/Year (Annual Geometric.) 
Mean 

Days 
County (City or Location) Sampled 0 10 20 

Fremont (Lander) 49 

Sweetwater (Rock Springs) 62 

OZONE 

Expected Exceedence 
Days/Year 

(1978-1980 Data Ave:ra~e) 

0 10 

Converse (Douglas) 74 F 
I 

CJ Primary Level Exceeded - Alert Level Exceeded 
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STATUS AND TRENDS IN AIR QUALITY 

WYOMING 

~ounty TSP OZONE County TSP OZONE 

Albany Laramie ¢• 
Big Horn ¢ Natrona • 
Campbell Platte ¢• 
Converse [!] Sheridan ¢• 
Crook ¢ Sublette ¢ 
Fremont ¢ Sweetwater 

Goshen ¢ Teton •Q 
Johnson Uinta ¢¢ 

No evidence standard exceeded 

Exceeds primary standard 

Exceeds alert level 

Improvement 

No apparent trend or insufficient 
data to determine trend 

Deterioration 
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APPENDIX A 

National Ambient Air Quality Standards 
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NATIONAL AMBIENT AIR QUALITY STANDARDS 

Pollutant 

Suspended particulate matter 

{Total suspended particulates) 

{TSP) 

Sulfur dioxide 

Carbon monoxide 

{CO) 

Oxidants/ozone 

(Ox + Oz or 03) 

Nitrogen dioxide 

(N02) 

lead 

Time period/standard 

Annual, secondary 

Annual, primary& 

24-hour, secondaryb 

24-hour, primary 

Annual, primary 

24-hour,. primary 

3-hr, secondary 

1-hr, primary 

8-hr, primary 

1-hr. primary 

Annual, primary 

Quarterly, primary 

Maximt.111 
pennissible

concentrat1on 

60 µg/m3 

75 µg/m3 

150 µg/m3C 

260 µg/m3C 

80 µg/m3 

365 µg/m3C 

1300 µg/m!C 

40 rng/m3C 
,.

10 mg/m3 "' 

235 µg/m3c 

100 µg/m 3 

1.5 µg/m3 

aPrimary: to protect public health. 
0Secondary: to protect public welfare. 

crhese values are not to be exceeded more than once per year. 
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X B 

nts := or 11 

Standards I 

(Incl Alert Level For Each ) 



Breakpoints 

50% of primary short-
term NAAQS 

Primary slDrt-term NAAQS 

Alert Level 
co en 

Warning Level 

Emergency Level 

Significant Harm Level 

aAnnua l primary NAAQS. 

bNo index value reported 

Breakpoints for PSI ( ) in Metric Units 

PSI TSP S02 co 03 N02 
Value ug/m3 ug/m3 TSPxSOY mg/m3 ug/m3 ug/m3 

( ) 24-hr. 24-hr. (ug/m3 2 8 hours 1-hr. 1-hr. 

50 75a soa b 5.0 118 b 

100 260 365 b 10.0 235 b 

200 375 800 65x 103 17.0 400 1130 

300 625 1600 26lxl03 34.0 800 2260 

400 875 2100 393xl03 46.0 1000 3000 

500 1000 2620 490xl03 57.5 1200 3750 

at concentration levels belo.,, those specified by the Alert Level Criteria. 



APPENDIX C 

Procedures Used To Determine Status 
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PROCEOI.RES USED TO DETERMINE STATUS 

TOTAL SUSPENDED PART! CULATES 

County Status 

l. Select worst site in each county based om 

-- Numbe- of days per year with a concentration of greater than 260 

ug/m 3 

-- Data available in 1980 (must have greater than 75% of 

maximllll possible data) 

Population e:q:,osure of site. Shaul d be representative 

populated area 

2. For the selected site the number of days with a concentration 

value greater than 260 ug/m3 for 1980 

3. For same site, m.mber of days with a concentration valua greater 

than 375 ug/m3 for 1980 

Nonattai nnent Area Status 

1. Select al 1 the sites in each nonattai rment area based on: 

-- Any site with a daily concentration value greater than 

260 ug/m3 in the county 

-- Any site with a daily concentration value greater than 

375 ugtm3 in the cotmty 

Conpare violation days at all sites to total days sampled 

at a11 sites for the year 
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NITROGEN DIOXIDE 

County Status 

1. Select worst site in each county based on: 

-- Highest annual average 

-- Data available in 1980 

2. Oetermi ne whether annua1 average concentration is greater than 

100 ug/m3 

-- Actual data are used 

-- Years wittc ut va 1id annua1 average are disregarded 

Honattai nnent Area Status 

L Select all the sites in each nonattairment area based on: 

-- Any site with an annual average concentration greater than 

100 ug/m3 

2. C001pare the sites with yearly average concentration values of 
3l 00 ug/m

to the total number of sites sampled for the year 
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SULFlR DIOXIDE 

Count,>: Status 

l. Select site in each county based on: 

-- Popu1ation exposure. Must be in area where poople 

are present 

Representativeness within county 

-- Number of days for 1980 gr-eater than 24-hour 

average concentration of 365 ug/m3 

-- Data available in 1980 

2. For the selected site, number of days in 1980 greater than 

primary 24-hour standard for the year 

-- Actua 1 data used 

-- Continuous data prefE!"red over noncontinuous 

3. For sane site count number of days per year with at least 

one concentration va 1ue greater than 730 ug/m3 

-- Actual data used 

Nonattai rment Area Status 

1. Select all the sites in each nonattai rment area based on: 

-- Any site with a 24-hour concentration greater than 

365 ug/m3 in the county 

-- Any site with a 24-hour concentration greater than 

730 ug/m3 in the county 

2. Canpare violation days at all sites to the total days sampled 

at all sites for the year 



OZONE 

County Status 

l. Se1ect worst site in county based on: 

-- Nunber of days with a 1-hour concentration greater than 235 ug/m3 

-- Data available for at least one year {1978-1980) 

during the months April through September 

2. For selected site, count the ntJTiber of days per year 

1978-1980, with at least one hourly concentration value greater than 

235 ug/m3 

-- For periods with no data~ estimate by examining data 

fran nearby sites and for the sane site during same 

period of other years 

-- Data are insufficient if unavailable during the peak 

ozone season {Apri 1-Septenber) 

3. For same site, count number of days with at least 1-hour concentration 

va 1ue greater than 400 ug/m3 

-- Actual number is al ways used 

Nonattai rment Area Status 

1. Select all the sites in each nonattairment area based on: 

-- Any site with a day having a 1-hour concentration 

of greater than 235 ug/m3 

-- Any site with a day having 1-hour concentration of 

greater than 400 ug/m3 

2. Canpare violation days at all sites to total days sampled 

at all sites for the year 
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C.ARBCW r()NOXI DE 

County Status 

1. Select worst site in each county based on: 

-- N1.111ber of days greater than l O mg/m3 8-hour average concentration 

-- Data available for 1980 

2. For selected site, count the number of days in 1980 with 

at 1eat one 8-rour average concentrat i on great er than 1 O mg/m3 

-- For peri ods with no data estimate by e xami ni n g data 

for same site for same period of other years and by 

1oo king at data for other near by sites 

3. For same site CO lilt ntJDber of days with at 1east one 8-hour average 

concentration va 1ue greater than 17 mg/m3 

-- Actual nunber always used 

Nonattainnent Area Status 

1. Select all the sites in each nonattai nnent area based on: 

-- Any site with a day having an 8-hour concentration 

greater than 10 mg/m3 

-- Any site with a day having an 8-hour concentration 

3greater than 17 mg/m

2. Canpare violation days at all sites to total days sampled 

at all sites for tre year 
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LEAD 

Countt Status 

1. Select the worst site in each county based on: 

-- Quarterly average concentration periods greater than 1 .5 ug/m3 

-- Data ava ila bl e in 1980 

2. For selected site, count number of quarters in 1980 

with quarterly concentration value greater than 1 .5 ug/m3 

Nonattai rment Area Status 

1. Select all the sites in each nonattainnent area based on: 

-- Any site with a quarterly average concentration greater than 

1.5 ug/m3 

2. Canpare violation quarters at all sites to total quarters 

sampled at a11 sites for the year 
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