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1. INTRODUCTICN

The format and conternt of this report are similar to those of the 1977
report, 1978 data for criteria pollutants are listed in Section 2, long-
range trends are discussed in Section 3 and data for chemical composition
of particulates are tabulated in Section 4.

Arizona cities and towns monitored for air quality, the operators of the
monitoring sites and the pollutants monitored are listed in Table 1.
Sites not located in a city or town are given the name of the nearest
city or town, The operators of the monitoring sites are abbreviated as
follows:
AEPCO Arizona Electric Power Cooperative, Inc.
APS Arizona Public Service Company
GREENLEE  Greenlee County Air Pollution Controi
JCC Joint Control Center - A Jjointly owned system
operated by ASARCO Incorporated and Kennecott
Minerals Company
MAGMA Magma Copper Company

MARICOPA  Maricopa County Department of Health Services,
Bureau of Air Pollution Control

PD Phelps Dodge Corporation

P-G Pinal-Gila Counties Air Quality Control District

PIMA Pima County Health Department, Afr Quality
Control District

SCE Southern California Edison Company

SRP Salt River Project

STATE Arizona Department of Health Services,

Bureau of Air Quality Control
Figure 1-1, a highway map of Arizona, is included for reference purposes.

The Bureau would appreciate contacts from any organization which is
monitoring air quality in Arizona but is not menticned in this report,
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GENERAL

NA
NR

OPERATORS

Jee

AEPCO
APS
Greenlee
Magma
Maricopa

FD
Pima

P-G
SRP

SCE
State

EQUIPMENT TYPE

Carbon Monoxide
MDIR
GC
Hydrocarbons -
Non-Methane
GC
Nitrogen Dioxide
Color
Chem
Bubbler
Oxidants
Coul
Chem
Uy
Particulates
Hi-vol
Sulfur Dioxide
Coul
Flame
Bubbler
Fluor

Table 2-1

Abbreviations

Not Applicable
Not Reported

Joint Control Center - A jointly owned system
operated by ASARCO Incorporated and Kennecott
Minerals Company

Arizona Electric Power Cooperative,
Arizona Public Service Company
Greenlee County Air Poliuticn Control

Magma Copper Company

Maricopa County Department of Health Services,
Bureau of Air Pollution Control

Phelps Dodge Corporation

Pima County Health Department, Air Quality
Control District

Pinal-Gila Counties Air Quality Control
District

Salt River Project

Southern Catlifornia Edison Company

Arizona Department of Health Services, Bureau
of Air Quality Control

Inc.

Non-dispersive infrared
Gas chromotograph

Gas chromotograph

Colorimetric
Chemiluminescent
Bubbler Sampler, 24-hour

Coulometric
Chemiluminescent
Ultraviclet absorption

High volume air sampler, 24-hour
Coulometric
Flame photometric

Bubbler sampler, 24-hour
Fluorescent
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3. DATA TRENDS
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3.1

3.1

1

Carbon Monoxide

" For this study the term, season average, is defined as the

average concentration for the months of January, February,
October, November and December, the period of peak concentrations.
The season average is more useful than the annual average because
any variations in concentrations due to changes in meteorclogy

or emissions will be greater during the peak months.

Phoenix

A large decrease in the number of violations of the 8-hour
standard was observed in 1978. There were only 28 vigiations
in 1978 compared to 99 in 1977. Figure 3-1 includes the
number of violations for 1975-1978 for both the comparative
network and for 1845 East Roosevelt, the site of highest
concentrations in the comparative network.

Violations have also been measured at other sites, notably,
3300 West Camelback and 1740 West Adams, but these sites were
not considered in this analysis because they were not operated
for the range of the study period.

Figure 3-1
Number of CO Violations in the Phoenix Area
125 T o - B-Hour Standard:

p—— 1 P I I 10 mg/m3
5 100— T
=) ) A S
£ w i A
& ~~@;+n;mw»4lg?5: \':; o Hetwork
w575 N Tl BN P gy
C’,r—-lj Lo N\ \ =
g >0 : NN W 1845 East Roosevelt
= i ! W

: P ~p

25 p

1975 1976 1977 1978
Year

The comparative data represent only those sites operated in
1975-1978, including 1845 Fast Roosevelt, 4732 South Central
and 8531 North 6th Street in Phoenix and Scottsdale (2857
North Miller), Glendale (6000 West Clive) and Mesa (3rd Place
and Center in 1975-1977, Broadway and Brooks in 1978).
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A significant reduction was alsc noted in the annual and
seascnal average concentrations in 1978 at 1845 East Roosevelt.
Cn the other hand, the network annual average concentration

has remainad constant for the past three years.

Since meteoroiogy was more favorable for dispersien in 1978, it
appears that the network annual average concentration is not an
accurate indicator of trends. The insensitivity of the network
average concentration to trends is due to the diminishing
effect of much lower concentraticns at sites such as Glendale
and South Central and Morth 6th Street in Phoenix. Average
concentration data are plotted in Figure 3-2 below.

Figure 3-2
Average CO Concentrations in Phoenix Area

———1845 East Roosevelt
— " Seasonal Average

Y A 845 East Roosevelt
: Annual Average

Average CO Concentrations (mg/m3)

—~+Network Annual Average

P B e S—
1975 1976 1977 1978

Year

T73.1.2  Tucson

Qver the same period, 1975-1972, the number of violations has
gradually declined in Tucson. However, from 1877 to 1978 an
apparent increase in the number of violations occurred. This
apparent increase is in doubt because 1977 data were incomplete
for the peak site, Alvernon MWay and 22nd Street. Thus, 1978
data should be compeared with 1376 data. The data are plotted
in Figure 3-3.
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Figure 3-3
Number of CO VioTations in Tucson
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Network sites include 151 West Congress Street, Craycroft and
22nd Street and Alvernon Way and 22nd Street.

The effect of incomplete data in 1977 for the Alvernon site
reappears in Figure 3-4, a plot of annual average concentrations.
An increase in the seasonal and annual average values occurred
at 151 West Congress, but not for the network in 1877.

Figure 3-4

Average CO Concentrations in Tucson

151 West Congress

Seasonai Average

INetwork Annual Average

157 West Congress

Annual Average

3.1.3 OQther Areas
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No violations of the standards have been detected since
monitoring was started in 1975 in Flagstaff and Yuma.
Maximum and second highest readings are plotted in Figure

3-5 for general information.

Mo trends can be determined

because these data are incomplete and it has been necessary
to move the monitor in Flagstaff several times.
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Figure 3-5

v Highest CO Concentrations in Flagstaff,
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3,2 Hydrocarbons

3.2.17 Phoenix

The number of violations of the hydrocarbons air gquality standard
increased steadily in 1976 and 1977 and then deciined slightly 1in
1978, The reference data in Figure 3-6 reveal this trend in both
the annual and oxidants seasonal statistics.

The oxidants season is defined as May-October, the period of
highest oxidants concentrations, for the purposes of this report,

Figure 3-6
Number of Hydrocarbons Violations in Phoenix
400 : Site: 15 East Monroe,
S R ‘ —{ operated by Phelps
b _ Dodge Corporaticn
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3.2.2

Average concentrations exhibit a different pattern, one of
sharply rising concentrations in recent years. Again, there
is agreement between the annual and seasonal values.

Figure 3-7
Average Hydrocarbons Concentrations in Phoenix
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It is noteworthy that average hydrocarbons concentrations
at 15 East Monroe and the number of oxidants violaticns in
the Phoenix area (see Figure 3-14) increased significantly
in 1977 and 1978.

Tucson

Tucson trends are different from Phoenix trends. Concentrations
dropped in 1976 and 1977 but, in 1978, they increased significantly.
This pattern was followed both annually and during the peak oxidant
season, May-October.

The increase in hydrocarbons concentrations in 1978 is
interesting in view of the fact that oxidants concentrations
also rose in 1978. The hydrocarbons data are iilustrated in
Figure 3-8 and 3-9 and the oxidants data in Figure 3-16.
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Figure 3-8

Number of Hydrocarbons Viclations in Tucson
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3.3 Lead

3.3.1 Phoenix

78

{Tess than 75% data
recovery)

Lead data for Phoenix are best exemplified by the following

graphs:

3-7



Figure 3-10
Highest Lead Concentrations in Phoenix Area
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Figure 3-11
Average Lead Concentrations in Phoenix Area
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No consistent pattern in these data appears. Concentrations
fell in 1975 and 1978, but increased in 1976 and 1977,
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3.3.2

3.3.3

The 1845 East Roosevelt and Scottsdale sites data were
plotted because highest concentrations cccur at these
sites. Exceedances of the guarterly air quality
standard were also measured at the 8531 North &th Strezet
and 4732 South Central Avenue sites in 1978,

Lead concentrations are highest during the fall and
winter months, following the same pattern as carbon
monoxide and hydrocarbons.

Tucson

Only one exceedance of the air quality standard has
been detected in Tucson, 1.62 ug/m3, in the fourth
quarter, 1977. This exceedance, hcwever, was based
on an inadequate number of samples, six, A mirimum
of 11 samples is reqguired for a valid guarterly
average,

Data for the site, 1016 West Prince Road, are Tisted
below:

Quarterly Number of
Average Concentration  Annual Ave ~ge Samples
Year  Maximum 2nd High Concentrat.on for Year
1977 1.62 1.28 1.02 24

1978 1.29 1.16 .99 55

Other Areas

No exceedances of the standard were determined at any of

the 24 sites in the State's network in 1978. The highest
concentrations were 0.45 ug/m3 in Rillito, 0.39 ug/m3 in

Show Low and 08,37 ug/m3 in Miami.

3.4 Nitrogen Dioxide

3.4.1

Phoenix

Nitrogen dioxide concentrations changed very little from

' 1975-1977, but declined sharply in 1978, Presumably,

this large decrease was due to the unusual meteorological
conditions in 1978,
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Figure 3-12
Nitrogen Dioxide Concentrations in Phoenix
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3.4.2 Tucson

The two monitoring sites exhibit different trends as shown in
Figure 3-14. At 151 West Congress Street, NO2 concentrations
have increased and then leveled out, On the other hand, at
22nd Street and Craycroft, NO» concentrations have been
gradually falling.

Figure 3-13
Nitrogen Dioxide Concentrations in Tucson
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3.5 Oxidants

For this study the term, oxidants seascnai average, is defined
as the average oxidants concentration for the months of May
through October, the period of peak concentrations., The
seasonal average is more useful than the annual average because
variations in concentrations due to changes in metecrology ov
emissions will be greater during the peak months,



3.5,1

It should also be noted that the following discussion of
oxidant violaticns pertains to viclations of the state
standard, 160 ug/m3 (,08 pom), The federal standard was
increased from 160 ua/m3 to 235 ug/m3 {,12 ppm) in February,
1979. The new federal standard is based on the number of
days in which the standard is exceeded., The standard allows
an average of one exceedance day per year, based on a three
year running average of exceedance days.

Phoenix

The number of violations of the 1-hour standard was much
higher, 109% to be exact, in 1978 as compared to 1977,

In fact, the annual rate of increase in the number of
violations has climbed rapidly, from 62% in 1976 to 109%
in 1978,

Figure 3-14
Number of Oxidants Violations in Phoenix Area
350 m ] Standard: 160 ug/m3
- . 1-Hour Average
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Network sites include 1845 Fast Roosevelt, 4732 South Central
and 8531 North 6th Street in Phoenix, Glendale (6000 West
0live) and Scottsdale (2857 North Miller).

Average concentrations data alsc exhibit a rising trend except in
1976, when concentrations dropped significantly. Three statistics
were plotted in Figure 3-15 to depict these trends, Of the three,
the seasonal average for one of the higher concentrations sites,
1845 East Roosevelt, indicates more variation than the network
annual average or the site annual average,



3.5.2

Average Oxidants Concentrations
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Figure 3-15
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As in Phoenix, the Tucson data show an upward trend in the
number of oxidants violations (refer to Figure 3-16) from
1975 data were not plotted because a different
type of oxidants analyzer was used at one of the sites,

1976 to 1978.

Figure 3-16

Number of Oxidants Violations in Tucsen
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The monitoring sites are 151 West Congress Street and

Craycroft and

22nd Street,



3.5.3

Average concentration data differ in that the network
average indicates a continual increase in oxidants
concentrations since 1976, whereas 151 West Congress
shows a decrease in 1977 followed by an increase in
1978 to approximately the 1975 level (see Figure 3-17).

Figure 3-17
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Yuma

Oxidants data for Yuma for 1974-1978 are summarized
in Figure 3-18 below. The reason for relatively Tow
concentrations in 1977 is unknown. Data recovery,
84.9%, was satisfactory in 1977,

Figure 3~18
Oxidants Concentrations and Violations in Yuma
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3.6 Particulates

3.6.1

3.6.2

3.6.3

Phoenix

Annual gecometric means at the six monitors operated for the
period of 7974~1978 are plotted in Figure 3-19. Four cf the
sites, East Rocsevelt and North &6th Street in Phoenix plus
Scottsdale (North Miller Road) and Glendale exhibit moderate
varjations from year fo year whereas Morth Scottsdale and
Scuth Central Avenue show large changes from one year to the
next. The four "stable" sites are evidently varying from
year to year due to changes in meteorciogy. On the other
hand, the two "unstable" sites are being affected by strong
local sources such as construction, unpaved roads, etc.

Overail, there appears to be no significant trend in
particulates concentrations in Phoenix, All sites in the
network are exceeding the annual air gquality standard,

75 ug/m3.

Tucson

Concentraticns from 1975-1978 are fairly constant except at
a few sites such as 3915 East Ft. Lowell Road where a sharp
drop in concentrations is indicated on Figure 3-20. The
1970 West Ajo Way, 151 West Congress and 8100 South Nogales
Highway stations also disply a downward trend but not as
steep as the Ft. Lowell Road site. The other sites exhibit
random variation, probably caused by metecrclogical
fluctuations.

0f the ten stations in Figure 3-20, three are exceeding the
annual air quality standard. They are 3915 East Ft. Lowell
Road, 3401 West Orange Grove Road and Scuth Tucson.

Other Areas

1974-1978 annual geometric mean data are tabulated in
Table 3-1. Mean values are annotated when a suificient
number of samples (45 per calendar year) was not collected.

At most of the sites concentrations declined in 15978,
presumably due to meteorclogy. At Miami (Jones Ranch} and
San Manuel the annual geometric mean decreased approximately
50% in 1978.

On the other hand, two sites in Arizora, Eagar and Show Low,
show slight increases. These two sites, located in the
White Mountains area, are influenced by meteorological
conditions and emissions which are different from those
affecting desert sites.

3-14



Annual Geometric Mean (ug/m3)

Figure 3-19
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Table 3-1

Particulates in Non-Urban Areas of Arizona
1974-1978

Annual Geometric Mean Concentration {ug/m3)

Site 1974 1975 1976 1977 1978
Ajo 59 83 82 72% £9
Casa Grande 142% 147 122 118* 98
Clarkdale ' 54 53 48 51 NA
Douglas (15th Street) NA 86 74 82 74
Douglas {U.S. 666) 43 49 43 46 NA
Eagar NA 66 73 74 82
Flagstaff 53 67 79 79* NA
Florence 85 NA 107* 93 67
Grand Canyon 17% 14* 14* 18* HK
Hayden 181 165 119 g2* 134+*
Kingman 58 57+ 56 51 55%
Lake Havasu City 54 42 37 44 31
Miami {Jones Ranch) NA 44% 38 43 20
Montezuma Castie _

Mational Monument 27 27 30 30+ 24*
Morenci 56* 60 50 a47* 37
Organ Pipe Cactus

National Monument 23% 28 33 33 28%
Page 48 44 41* 37 25%
Prescott 45* 48 50 47 38*
Rillito NA NA 112 143* 100
San Manuel NA NA 43 50 - 26
Show Low ' 49% 48* 61 64 70
Sierra Vista 67 54 589 63 53
Superior | 84 34 101 g6 69*
Yuma 1M1 147 142 133 112*

MA - Net Available
*Annual geometric mean not valid due to insufficient number of samples,



&

Regarding long~term trends there are only six sites which
clearly indicate a change. Eagar and Flagstaff show a
gradual increase in concentrations while Casa Grande, Hayden,
Lake Havasu City and Page appear to be decreasing.

3.7 Sulfur Dioxide

3.7.1

Copper Smelter Areas

Annual average data for 1974-1978 for copper smelter areas
are jllustrated in Figure 3-21. Five of the six areas exhibit
a downward trend in concentrations, especially in 1976.

At Miami, however, SO» concentrations increased siightly in
1976 and 1977 and then declined i 1978, A1l areas were 1in
compliance with the annual average air quality standard in
1678 except Hayden, '
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Sulfur Dioxide Concentrations in Smelter Areas
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4. NOCN-CRITERTIA POLLUTANTS
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AMBIENT AIR QUALITY STANDARDS

Arizona\®) Federal Standards‘P)

Pollutant Averaging Time Standard  Primary Secondary
Carbon Monoxide 1-hour 40 40 40
8-hour 10 10 10
Hydrocarbons 3-hour (6-9 a.m,) 160 160 160
Nitrogen dioxide Annual 100 100 100
Oxidants {ozone)(¢) 1-haur 160 235 235
Particulates 24-hour 150 260 150
' Annual (Geom. Mean) 75 75 60
Sulfur dioxide 3-hour 1300 —— 1300
24-hour 365 365 -
Annual 80 20 7 -
Lead Calendar Quarter 1.5 1.5 1.5

NOTE: Units are ug/m3 except for carbon monoxide which has units of
mg/m3.
Reference conditions are 25°C and 760 mm Hg.
(a) Not to be exceeded more than once per year.
(b) Not to be exceeded more than once per year except, in the case of
ozone, not to be exceeded more than once per year based on a 3-year

running average.

(¢) Federal standards specify ozone.
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IMPACT OF THE NEW FEDERAL STANDARD FCOR QZONE

The Phoenix area is the only area in Arizona where the new federal
ozone standard has been exceeded. A summary of Phoenix data is given
below:

Number of Exceedances 3-Year Running Average
of Air Quality Standards Number oT Exceedances
Year State Federal of Federal Standards
1975 26 2 2.0%

1976 25 3 2.5%*
1977 64 11 5.3
1978 81 10 8.0

*Based on 1975 data.
**Based on 1975 and 1976 data.

MONITORING SITE: 1845 East Roosevelt Street

In comparing the above data, the differences between the state standard
(which was also the federal standard until February 8, 1979) and the
federa] standard must be considered. For instance, the state standard
is 160 ug/m3 (.08 ppm) whereas the federal standard is 235 ug/m3 (.12 ppm).
The definition of an exceedance of the state standard is any hourly
average concentration which exceeds the level of the standard. An
exceedance of the federal standard is defined as any day on which one
or more hourly average concentrations exceed the level of the standard.

The state and federal definitions of attainment of the standard are
vastly different. Attainment of the state standard exists when not more
+han one exceedance of the standard per year per network is measured.
Atainment of the federal standard exists when the expected number of
exceedances of the standard per year per site is equal to or less than
one, as determined by specified procedures. These procedures define

the expectad number of exceedances per year as the average number of
exceedances at a monitoring site during the past three calendar years.
{f the three-year running average number of exceedances is less than

or equal to one, attainment exists.
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