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INTRODUCTION

The format and content of this report are similar to those of the 1976
report. 1977 data for criteria pollutants are 1isted in Section 2,
long-range trends are discussed in Section 3, and data for chemical compo-
sition of particulates are tabulated in Section 4.

1.1 Cities and Towns Monitored

Arizona cities and towns monitored for air quality, the operators of the
monitoring sites, and the pollutants monitored are listed in Table 1. Site:
not located in a city or town are given the name of the nearest city or towr
that can be located on most maps. The operators of the monitoring sites are
abbreviated as follows:

APS ' Arizona Public Service Company

Clark Clark County Nevada District Health Department

CONOCO Continental 0il Company

Greenlee Greenlee County, Air Pollution Control

Hecla Hecla Mining Company

JCC Joint Control Center - A jointly owned system operated
by ASARCO Incorporated and Kennecott Copper Corporation

Magma Magma Copper Company

Méricopa 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, Air Quaiity Control
District

SCE Southern California Edison Company

SRP Salt River Project

State Arizona Department of Health Services, Bureau of

Air Quality Control
Ute Ute Research Labs
Figure 1-1, a road 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 mentioned in this report.
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1977

DATA



“able 2-1

dhtreviations

Genera'!
NA Not applicabie
NR Not reported
Operators :
JCC Joint Control center - A jointly owneo system
operated by ASARCO Incorporated and Kennecott Copper .
Corporation
APS Arizona Public Service Company
Clark Clark County Nevada District Health Deparcment
CONOCO Continental 0i1 Company
Greenlee Greenlee County, Air Pollution Control
Hecla Hecla Mining Company
Magma Magma Copper Company
Maricopa Maricopa County Department of Health Services
Bureau of Air Pollution Control
PD Phelps Dodge Corporation
Pima Pima County Health Department, Air Oua11ty Control
District
P-G Pinal-Gila Counties Air Quality Control District
SCE Salt River Project
State Arizona Department of Health Services, Bureau of
Air Quality Control
Ute Ute Research Laboratory
Equipment Type
Carbon Monoxide "
NDIR Non-dispersive infrared, continuous
GC Gas chromatograph, continuous
Hydrocarbons -~ Non-Methane
GC ias chromatograph, continuous
Nitrogen Dioxide
Color Colorimetric, continuous
Chem Chemiluminescent, continuous
Bubhler Bubbler sampler, 24-hour, arsenite method
Oxidants
Cou: Coulometric. continuous
Chem Chemiluminescent, continuous
uv Ultraviolet ibsorption, continucus
Particulates
Hi-vol High-waliume «ir sampler, 24-hour
Sulfur Dinxide
Coul : Loulometric . continuous
Flame Flame photometric, -ontinuous total sulfur
Bubbler Buhbler amplsr, 24 hoyr | pararosaniline method
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Number of Viclations in Network

Figure 3-1

— CO0 Concentrations in the Phoenix Area
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Figure 3-2

Violations of the 8-~Hr. CO Standard
in the Phoenix Area
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3.1 Carbon Monoxide

3.1.1 Phoenix

In the 1976 annual report, long-term trends in CO concentrations
were based on data from a single site, 1845 E, Roosevelt, because of
limited data from other sites, However, three full years of data,
1975-1977, are now available for seven sites, Basing a trends analysis
on_data from seven sites will give a more represéntative analysis of
_the Phoenix urban area. Also, the analysis will be more accurate
because any data errors or other anomalies at a single site will be
dampened out, Furthermore, by looking at total violations for the
network, larger numbers are available for review than for a single site,

Statistics for 1975-77, illustrated in Figure 3.1 and 3-2 below,
reveal little change in annual average concentrations or in the number
of violations in 1977. Violations did decrease in 1976, from 210 in

1975 to 186 in 1976,

Note: Network Sites'are:

Phoenix {1740 W. Adams)
Phoenix {1845 E, Roosevelt)
Mesa (3rd Place and Center)
Scottsdale (2857 N, Miller)
Phoenix (4732 S. Central)
Phoenix (8531 N, 6th St.)
Glendale (6000 W, Olive)
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3.1,2 Tucson

Average CO concentrations at the 151 W. Congress site and the
Craycroft and 22nd Street sites increased sharply in 1977 as illustrated
in the graph below, The increases were 23% at the Congress site and
24% at the Craycroft site.

No important change occurred at either site in 1976.

Figure 3-3
L0 Concentrations in Tucson

1975 1976 1977
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The 1975 and 1976 data for the Congress site are not the same as
shown in Figure 3-3 of the 1976 annual report because of subsequent cor-
rections to the data by Pima County.

The number of violations of the 8-hour standard at 151 W. Congress
and Craycroft % 22nd St. were so few from 1975 through 1977 that no
trend analysis is feasible.

Unfortunately, data from the site of highest concentration, Alvernon
% 22nd St., were limited in 1877 due to equipment problems. Thus, it is

not possible to draw any reliable conclusions regarding trends at this site,
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3.1.3 O0Other Areas

In Flagstaff, no violation of the standards has been measured since |
monitoring began in QOctober, 1975. The highest 8-hour average concen-
tration recorded is 8 mg/m3 in 1975. No trend can be detected due to

poor data recovery in 1976 and 1977.

In Yuma, the situation is similar. No violations have been
detected and trend data is not available due to poor data recovery in
1974, 1975, and 1976. The highest 8-hour average concentration was
7 mg/m> in 1977.

3.2 Hydrocarbons
3.2.1 Phoenix

In July of 1975, monitoring for non-methane hydrocarbons was
initiated. A complete year of data was obtained in 1976, but in 1977
data recovery was low. Hence, it is not possible to draw any conclu-

sions regarding long-term changes at this time.
3.2.2 Tucson

A declining pattern is shown by the following data:

Figure 3-4
Non-methane Hydrocarbons in Tucson

151 W. Congress
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3.3 Nitrogen Dioxide
3.3.1 Phoenix

NO2 concentrations have remained constant over the past three
years. Annual average concentrations at 1845 E. Roosevelt were 62,

60, and 65 ug/m° in 1975, 1976, and 1977, respectively.

Figure 3-5
Nitrogen Dioxide Concentrations in Phoenix

1845 E. Roosevelt
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3.3.2 Tucson

Concentrations at the downtown station, 151 W. Congress, dropped
in 1976 but rose in 1977. At the Craycroft and 22nd St. site, NO2
levels were down in 1975, remained steady in 1976, and then dropped

slightly in 1977. The data are illustrated below.

Figure 3-6
Nitrogen Dioxide Concentrations in Tucson
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3.4 OQOxidants
3.4.1 Phoenix
Oxidants concentrations increased 24% in 1977 based on the net-

work annual average. The number of violations in the network indicated

a 17% increase in 1977, The similarity in trends is probably coin-

cidental. Greater emphasis should be placed on the annual average

statistics,

In 1976, annual average data and the number of violations reveal
opposing trends. The network annual average was 22% lower than the

previous year whereas the number of violations was 42% higher in 1976

than in 1975.
Reference data are given in Figures 3-7 and 3-8 below.

Note: Network sites were: Phoenix - 1740 W, Adams, 1845 E. Roosevelt,
4732 S, Central, 8531 N. Sixth St.
Glendale -6000 W. Olive
Scottsdale - 2857 N. Miller

. Figure 3-7
m,1)><1darrts Concentration in Phoenix Area
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3.4.2 Tucson

An upward trend in 1976, at the downtown site, is evident based
on annual average values, However, inI1977, a leveling trend occurred.
A leveling trend in 1977 was also noted at the Craycroft and 22nd St.

These patterns are shown in the data below.

1975 1976 1977
Year

- Figure 3-9
™z Oxidants Concentrations in Tucson
> 90 - :
= S e <———Craycroft & 22nd St,
I e e——
S S T T =151 W, Congress
o0 -
o
=
=T -
~ 20
-
=
“
(=

Data for 1975 and 1976 at the Congress site are not the same as
reported in Figure 3-6 of the 1976 annual report due to subsequent

necessary corrections applied to the data by Pima County.

3.5 Particulates
3.5.1 Phoenix

From 1974 through 1977, no significant change in concentrations
is apparent for the network as a whole, At two sites, Mesa and Central
Scottsdale, there was no significant difference between the 1974 and 1977
values,

Three sites, Central Phoenix {1845 E. Roosevelt), South Phoenix
(4732 S. Central), and North Phoenix (8531 N. 6th St.) exhibit a net
reduction in concentrations from 1974 to 1977. The North Scottsdale

ctation showed a 30% increase over the four year period. At the
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Glendale site from 1975 to 1977, a slight increase occurred. All sites
were above the standard from 1974-1977, In 1977, concentrations were

higher than in 1976 at all sites except North Phoenix and Central Scotts-

dale.
Data for the last four years are tabulated as follows:

Table 3-1

Particulates, Phoenix Area, 1974 - 1977,
Annual Geometric Mean Concentrations (mg/m~)

Site 1974 1975 1976 1977
Insufficient

Glendale Data 101 101 112
Mesa - 3rd P1. & Center 132 116 91 128
Phoenix - 1845 E. Roosevelt 168 112 121 144
Phoenix - 4732 S, Central 179 143 120 155
Phoenix - 8531 N. 6th St. 124 121 127 109
Scottsdale - 2857 N. Miller Rd. 116 115 124 118
Scottsdale - ;3665 N. Scottsdale 138m 148 118 179

Standard: 75 ug/m°

3.5.2 Tucson

During the past four years, no important general trend is
indicated. The background station, Corona de Tucson, which is 21
miles SE of Tucson, shows very little change...which was expected.
Sites within Tucson exhibit opposing trends, Two sites show drops
in concentrations while four sites display ﬁncreases. It is interesting
to note that at the downtown site, 151 W. Congress St., concentrations
fell below the standard in 1975 and have remained below the standard

since that time,
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Four sites stayed above the standard, while one site, 7920 E.
Tanque Verde, remained below the standard.

No substantial variations in concentrations were observed in 1977
relative to 1976, except at 7920 E. Tangue Verde where a 14% rise was
detected.

1074-1977 data afe listed below,

Tabie 3.2

Particulates, Tucson, 1874-77
Annual Geometric Mean Concentrations (ug/m”)

Site 1974 1975 1976 1977
151 W, Congress St. 77 67 71 68
South Tucson (1810 S. 6th Ave) 107 96 118 119
1016 W. Prince Rd. 81 81 94 Mglzg
7920 E. Tangue Verde 47 60 59 67
3401 W. Orange Grove Rd. 76 87 85 85
2915 E. Fort Lowell Rd. No Data 174 168 155
Corona de Tucson 25 28 28 24

Standard: 75 ug/m
3,5.3 Qther Areas
Over the past few years, some of the sites in the State's network have
shown significant changes. A breakdown of the different trends is given

below.
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Table 3-3
Sites with Increasing Concentrations, 1974 - 1977

Site % Increase in Annual
Geometric Mean, 1974 - 1977

Ajo 22
Eagar | 18*
Flagstaff 49
Organ Pipe Cactus N.M. 43
Show Low 31
Superior 14
Yuma 20

* 1975-1977 data

N Table 3-4
Sites with Decreasing Concentrations, 1974 - 1977

Site % Decrease in Annual Geometric
Mean, 1974 - 1977
Casa Grande 20
Douglas (15th St.) 18
Hayden 49
Kingman 12
Lake Havasu City 19
Morenci i6
Page ‘ 23
Phoenix (Rogcsevelt St.) 14
Tucson (Congress St.) 12
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Table 3-5
Sites with Relatively Constant Concentrations, 1974 - 1977

Clarkdale

Douglas (U.S. 666)
Florence

Grand Canyon

Miami {Jones Ranch)*
~Montezuma Castle N.M.
Prescott

Sierra Vista

Safford

* 1975-1977 data

A few surprises are noted in these trends. Organ Pipe Cactus
N.M., a background station, showed a 43% increase in concentration,
However, 1974 might have been an unusual year at Organ Pipe because

1975-1977 data indicate a more stable trend.

In Lake Havasu City, a rapidly growing city, concentrations would
not be expected to decline. The same thing might be said for Page,
a popular recreational area. ?he’Tocation of the samplers relative to

the growth and recreational areas might explain the situation.

In Sierra Vista, stable concentrations are somewhat puzzling in the
face of rapid population growth. The location of the sampler in the
downtown central area, which is not close to the residential construction

areas, might be the answer.

1974 - 1977 trend data for particulates are included in Table 3-6.
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Table 3-6

Particulates
1974-1977 3
Annual Geometric Mean Concentration {ug/m”)

Site 1974 1975 1976 1977
Ajo 59 83 92 72
Limited
Casa Grande . data 147 122 118
Clarkdale 54 53 48 51
Douglas (15th St.) : 100 86 74 82
Douglas (U.S. 666) 43 49 43 46
Limited :
Eagar data 66 73 74
Flagstaff 53 67 79 79
. Limited
F19rence 85 data 107 93
Grand Canyon 17 14 14 18
Hayden 181 165 119 92
Kingman 58 57 56 51l
Lake Havasu City 54 42 37 a4
Miami (Jones Ranch) No data 44 38 43
Montezuma Castle N.HM. 27 27 30 30
Morenci 56 60 50 47
Organ Pipe Cactus M. M. 23 28 33 33
Page 48 44 a1 37
Phoenix (Roosevelt St.) 168 112 121 144
Prescott 45 43 50 47
Limited
Safford data 133 158 143
Show Low 49 48 61 64
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Table 3-6
Particulates (cont'd)

Site 1974 1975 1976 1977
Sierra Vista 61 54 59 63
Superior 24 84 101 96
Tucson (Congress St.) 77 67 71 68
Yuma 111 147 142 133

In 1977, there were no large chanées relative to 1976 with the
exceptions of Ajo and Hayden where annual means dropped 22% and 23%,
respectively. At Ajo, the annual mean fell below the standard for the
first time since 1974, At Hayden, significant reductions were observed
in 1976 as well as 1977.

3.6 Sulfur Dioxide

Downward trends are evident in the 1975-1977 annual averaée data
with one exception...Miami. At Miami, the Jones Ranch site was 65%
higher in 1977 than in 1975. Most of this increase occurred in 1877
when the annual average rose to 84 ug/m3, which is 4 ug/m3 above the
standard.

At the Miami school site, the annual average did not change
significantly from 1875 to 1977.

Elsewhere, reductions ranged from 7% at Hayden (Montgomery Ranch}
to 72% at Ajo. After Ajo, the largest reductions were at the Douglas
sites, 60% and 70%, and the Morenci sites, 62% and 66%.

At the Haydén Jail, Hayden Montgomery Ranch, and Miami Jones Ranch
sites, annual average concentrations were above the standard in 1977.

The data are listed in Table 3-7.
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Table 3-7

Sulfur Dioxide, 1974-77
Annual Average ancentrations
(ug/m™)

Site 1975 1976 1977
Ajo 39 21 11
Douglas (U.S. 666) 103 43 41
Douglas (County Hosp.) 116 39 35
Hayden (Jail) 105 113 95
Hayden (Montgomery Ranch) 134 127 125
Miami (Jones Ranch) 51 56 84
Miami (School) , 28 21 29
Morenci (Stargo) 210 130 80
Morenci (NW) 237 108 80

Standard: 80 ug/m3
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% Change,

1975 to 1977

-72
-60
-70
-10
-7
+65
+ 4
-62
-66



4, CHEMICAL COMPOSITION OF PARTICULATES
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