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Introduction

The State Bureau of Air Quality Control, within the Division of Environ-
mental Health Services of the Department of Health Services has primary
responsibility for the control of air pollution associated with the
original State jurisdiction sources and in counties where jurisdiction
has been asserted. Original Jurisdiction sources include:

1. Statutory major sources, which are defined as those capable
individually of generating more than 75 tons of air contami-
nants per day, or that are involved in copper smelting or
the refining of crude oil.

2. Mobile sources, which are those capable of being operated in
more than one county.

3. Activities of agencies of the State and its political subdi-
visions.

The State has asserted jurisdiction for all air pollution control
matters in Apache, Cochise, Navajo, Santa Cruz, Yavapai, and Mohave
Counties.

The purpose of the Bureau of Air Quality Control is to carry out the
Legisiature's intent "to exercise the police power of this state in a
coordinated statewide program to control present and future sources of
emission of air contaminants to the end that air polluting activities
of every type shall be requlated in a manner that insures the health,
safety, and general welfare of all of the citizens of the state; pro-
tects property values; and, protects plant and animal 1ife." The
Rules and Regulations for Air Pollution control provide for the
attainment and maintenance of ambient air quality standards in accor-
dance with the mandate of the Clean Air Act. To accomplish its
purpose and fulfill United States Environmental Protection Agency (EPA)
program objectives for the State of Arizona, the Bureau of Air Quality
Control is divided into sections with the responsibilities indicated
below.

Planning and Special Projects

One of the primary responsibilities of this Section is the development
and management of the State Implementation Plan (SIP), the plan which
the State follows to attain and maintain National Ambient Air Quality
Standards (NAAQS). The SIP, which is required by federal law, is
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composed of State and County rules and regulations for air pollution con-
trol, plus certain plans and strategies.

A major portion of the State planning activity is directed towards
nonattainment areas, areas in which violations of NAAQS occur. In Arizona,
where there are eleven nonattainment areas, a Nonattainment Plan (NAP)

must be developed for each area. The State devises each NAP in coordi-
nation with counties, councils of government, local officials, and the

U. S. EPA.

In order to check the effectiveness of each NAP, the Section reviews
air pollution data in each nonattainment area for trends. The results
of each review are summarized in an annual report, referred to as a
reasonable further progress (RFP} report, and submitted to EPA.

The Section also coordinates the preparation, review, and recording of
rules and regulations. This activity involves holding public hearings
to review regulations. Subsequently, the hearing panel formulates
recommendations and the regulations are certified by the Attorney General
and filed with the Secretary of State.

Administration and management of the federal grant is an important task
of this Section. Closely associated with this activity is the adminis-
tration of fiscal matters such as budgets, contracts, and purchasing.

The Planning and Special Projects Section develops and maintains a
statewide emissions inventory of all criteria pollutants; that is,
pollutants for which there are ambient air quality standards.

Environmental impact statements for federally funded construction pro-

jects such as sewage treatment plants, airports, and highways are
reviewed to assure that applicable regulations will be met.

Engineering Services

Operation and administration of the State permit system is a vital
function of Engineering Services. This includes the review of appli-
cations for installation permits for new or modified sources and
operating permits for existing sources. in the case of installation
permits, technical data submitted with the application must be eval-
uated to assure that the planned facility is capable of meeting all
regulations. In regards to operating permits, this Section reviews

emission tests and inspection reports to determine if the source is
in compliance with rules and regulations.

As a part of the permitting activity, Engineering Services maintains
the master file for all sources under State permit. Also, the Section
keeps abreast of the state of the art in air pollution control equip-
ment by inspection of newly constructed facilities and by survey of
lTiterature,

Tax relief certification is another responsibility which involves
certification of equipment as air pollution control devices for the
purpose of special amortization.
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3. Compliance

Determining the capability of scurces to comply with rules and regula-
tions is a major responsibility of the Compliance Section. This is
done by conducting or evaluating mass emissions tests or observing
visible emissions for each source. Compliance with applicable regula-
lations must be demonstrated in these tests before a source can obtain
an operating permit. Conditions deemed necessary to assure continuing
compliance may be included in the operating permit.

In addition to checking emissions, the Compliance Section must evaluate
pach source's impact on air quality to verify compiiance. This entails
the review of air guality data obtained by State and industrial
monitoring stations. Also, the Section must perform quality assurance
checks on the monitors to validate the data.

I1f a source is found to be violating regulations, the Compliance Section
initiates enforcement action by the issuance of a notice of violation
(NOV) to the source operator. An effort is made to obtain voluntary
action by the operator to correct the noncomplying conditions.

Beyond this a number of forms of enforcement action appropriate to the
case may be taken such as:

1. Referral of the NOV to the responsibie officer of the
source with a written request for corrective action
and response.

2. Administrative conferences designed to obtain voluntary
corrective action commitments from the source.

3. Permit Denial.

4, Modification of Permit conditions to require additional
pollution controls or improved work practices.

5. Orders of Abatement imposing conditions designed to resolve
or mitigate the noncompliance condition(s). These orders
are subject to appeal to the Air Pollution Control Hearing
Board which may dismiss, uphold or modify the terms of the
order.

6. Injunctive relief from the Superior Court of the county
concerned may be sought against any source in violation of
the terms of an Order of Abatement. :

Misdemeanor criminal charges may be filed against a noncomplying
source which would subject the sources to fines of up to $1,000 per
day for each day that violation(s) are proven.

The investigation of citizen complaints in those areas where the State
has jurisdiction is another function of compliance. These investigations
sometimes require development and operation of special monitoring
techniques.
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The Compliance Section trains and certifies visible emissions observers
from control agencies and industry in accordance with the approved
method for determining the opacity of industrial plumes.

Technical Services

The operation of the State air quality monitoring network is the basic
task of the Technical Services Section. Included in this task are

the procurement, installation, calibration and servicing of monitoring
instruments, plus auxiliary equipment and housing. The monitoring
instruments include anemometers, wind vanes, temperature differential
sensors, continuous gas analyzers, high volume particulate samplers,
and data recording devices.

Data quality assurance is an important part of the monitoring network
operation. In meeting this need, technicians of the Section perform
quarter1y!ﬂulti—pointcalibrations on each of the 20 analyzers in the
network, and semiannual calibrations of the approximately 35 high
volume samplers. Biweekly precision, span and operational checks are
also performed on the analyzers. At this time, the recorded data
charts and magnetic tapes are brought in for analysis and report
preparation.

In support of field calibration and quality assurance activities,
Technical Services maintains a laboratory which provides standards for
flow, temperature, mass, pressure, vottage, and pollutant concentrations.
These standards are traceable to the National Bureau of Standards or
other recognized agencies.

Technical Sevrvices is also responsible for the support engineering
associated with the Bureau's automated data acquisition systems,
including systems design, equipment procurement, and programming.

Monitoring

The processing and reporting of ambient air quality data from the
State monitoring network is the chief function of the Monitoring
Section. Based on these data, the Bureau determines the compliance
status of each source with respect to air quality standards. Control
strategies for each source are then developed and evaluated.

The Monitoring Section conducts mathematical modeling studies of air
poliutant dispersion, from both point and area sources. This activity
is a vital part of the review of permit applications submitted by
proposed industrial plants. If modeled projections indicate that the
source will not meet applicable standards, the plant design or operating
srocedures must be modified to demonstrate compliance.

Another function of modeling is the projection of vehicular-related

air quality trends in urban areas to evaluate the effectiveness of
current and proposed control strategies. Modeling is also performed
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to delineate the spatial variation in pollutant concentrations in
point and urban source areas to determine monitoring site Tocations
and assess population exposure.

The Monitoring Section reviews the literature and performs limited
studies concerning the effects of air pollution on public health,
property, and visibility. This is necessary to ensure that State
regulations and Bureau enforcement actions are adequate for protec-
tion of public health and welfare.

The management and coordination of emergency episode prevention
activities is the responsibility of this Section. This entails close
observation of meteorological and air quality conditions, forecasting
air quality, issuing air pollution alerts, and determining appropriate
curtailment actions.

Other Activities

In addition to the above Sections, the Bureau has technical staff
members permanently assigned to the Northern and Southern Regional
Offices located in Flagstaff and Tucson, respectively, to aid in
enforcement and more adequately provide Bureau services on a state-
wide basis. Also, funding is provided by the Burecau for Legal
Services and lLaboratory personnel.

Bureau of Vehicular Emissions Inspection

The Bureau of Vehicular Emissions Inspection conducts an annual compre-
hensive emissions inspection program in the nonattainment areas of

Pima and Maricopa Counties. This program identifies those vehicles,
both old and new, which are emitting carbon monoxide and hydrocarbons
well above the design levels. Repairs are then required that will
return emission levels back to or close to design values for those
vehicles so identified.
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Summary of 1982 Activities

One public hearing on rules and regulations development was held in
1982 regarding revisions to particulate and sulfur dioxide (multi-
point rollback) emission 1imits applicable to copper smelters.
Comments received as part of the public hearing process of both the
multi-point rollback (MPR) and new source review/prevention of signi-
ficant deterioration (NSR/PSD) regulation hearings were reviewed by
constituted hearing panels through filing with the Secretary of State
and later submission to EPA as a State Implementation Plan (SIP)
revision. Four SIP revisions were submitted to EPA in 1982.

Nonattainment area planning focused mainly on carbon mongxide and

total suspended particulates plans. A revised carbon monoxide non-
attainment area plan for the Maricopa County urban planning area was
submitted to the EPA on October 28, 1982. The revision to the metro-
politan Pima County carbon monoxide nonattainment area plan is nearing
completion. After representatives of the State, Councils of Governments
and major sources had reviewed the preliminary rural industrial total
suspended particulates reports, it was decided to postpone plan
preparation until after the inhalable standard is promulgated.

Regulation of industrial facilitiesunder State jurisdiction in 1982
resulted in the following activities:

Socurce Inspections 474
Visible Emissions Tests 213
Mass Emissions Tests 145
Emissions Monitor Tests 9

Source Ambient Monitor Audits 27
Bureau Ambient Monitor Audits 11
Complaint Investigations 51
Notices of Violation Served 14

During 1982, Engineering Services coordinated a special project;
namely, the review of applications by Phelps Dodge, Douglas, and

Magma Copper Company for initial Nonferrous Smelter Orders. These
reviews included very detailed economic analyses of the two operations,
a survey of currently available control technology and future trends

in the copper indusiry.

The State air quaiity monitoring network consisted of the following
numbers of monitoring sites:
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Pollutant Number of >ites

Carbon Monoxide 4
Lead 14
Qzane 4
bParticulates 27
Suifur Dioxide 12

Nata summaries for these sites, plus all County and industrial sites
operated in 1982, are inciuded in Appendix A. Trends in air quality
data for 1976 through 1982 are also included in Appendix A.

The following air quality study reports were prepared for 1982:
11982 Arizona State Fair Air Quality Study," Robert D. Alley.

"preliminary Analysis of Vertical Carbon Monoxide Profiles
dver Phoenix," Gary R. Neuroth.

"an Analysis and Projection of Ambient Carbon Monoxide Air
Quality in the Phoenix Area," Gary R. Neuroth and W. Douglas
Poynter.

nryaluation of the Valley Model in an Area of Sloping Terrain,”
gary R. Neuroth and W. Douglas Poynter.

"Apsenic Health Review," 01ive M. Watterson.

The use of the audit van was furtheyr defined, with the Compliance
Section using it exclusively for that purpose in auditing both the
Bureau's and smelter operator's sulfur dioxide analyzers. The
Technical Services Section made use of the van for field calibrations
only. Both applications are considered highly successful. In addi-
tion, a dilution flow calibrator was received and checked out for

use with the van equipment. It isanticipated this unit will consid-
erably expedite the operation at significantly less cost for standard
gases.

The Technical Services Section completed installation and programming
required to permit Tlocal operation of the HP-9825 computer as a remote
terminal for the National Computer Center (NCC) computer at Research
Triangle Park, Morth Carolina. Reduced air pollution data are now
routinely submitted to EPA by this means.

The Bureau of Vehicular Emissions Inspection determined that, of the
1.2 million vehicles tested in 1982, approximately 21 percent were
gross poltuters. Repairs to these vehicles improved the idle emis-
sions of vehicles tested by 33 percent in carbon monoxide and 45
percent in hydrocarbons.
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Air Quality Data

Table 1 Tists the counties and towns monitored in the state, including
the poliutants monitored. For reference purposes a map of Arizona
is shown in Figure 1.

1982 data summaries which are tabulated in Tables 2 through 9 consist

of annual mean and maximum and second highest short-term average concen-
trations, numbers of exceedances of short-term air quaiity standards,
and numbers of samples collected or hours monitered. The following
abbreviations and footnotes were used in these data summaries:

GENERAL
NA Not Applicable
NR Not Reported
OPERATORS
AEPCO Arizona Electric Power Cooperative, Inc.
APS Arizona Public Service Company
Icce Inspiration Consclidated Copper Company
JCC Joint Control! Center - A jointly 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
Novranda Noranda Lakeshore Mines, Incorporated
PD Phelps Dodge Corporation
Pima Pima County Health Department, Air Quatlity
Control District
P-G Pinal-Gila Counties Air Guality Control
District
SRP Satt River Project
SCE Southern California Edison Company
State Arizona Department of Health Services,
Bureau of Air Guatity Control
TEP Tucson Electric Power Company
EQUIPMENT
Carbon Monoxide _
NDIR Non-dispersive infrared
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EQUIPMENT (Cont'd)

Nitrogen dioxide

Color Colorimetric
Chem Chemiluminescent
Bubbler Bubbler
Ozone
Coul Coultometric
Chem Chemi Tuminescent
Uy Ultraviolet absorption
Particulates
Hi-Vol High volume air sampler
Sulfur Dioxide
Coul Coulometric
Flame Flame photometric
Bubbler Bubbler sampler
Fluor Fluorescent
Footnotes:

a. A1l monitoring sites conform with federal monitoring criteria.
b. New site.

c. Site terminated or method discontinued.

d. Annual mean based on a limited number of samples.

e. Site operated on a seasonal schedule.

An examination of trends follows the 1982 data summaries, presenting
monitoring data for the last several years.
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In Tucson, concentrations in 1982 were about the same as in 1981 as
illustrated in Figure 4, The maximum 8-hour vaiue remained the same,
13 m97m3. as did the second highest reading. The general trend from
1976 through 1982 has been a graduail decline, from 15 mg/m3 to 13 mg/m3
for the second highest 8-hour concentration.

Figure 4

Carbon Monoxide Concentrations in Tucson
(Alvernon & 22nd)
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The number of exceedances of the 8-hour standard were slightly higher
in 1982, 5 as compared with 3 in 1981. Such an increase is insignif-
icant when the data for 1976 through 1982 in Figure 5 are considered.
Exceedances decreased from 50 in 1976 to only 6 in 1979. Subsequently,
they have ranged between 3 and & per year.

Figure 5

Carbon Monoxide Exceedances in Tucson
(Alvernon & 22nd)
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No exceedances were detected at the 151 West Congress and 22nd & Cray—3
croft monitoring sites in 1982. In fact, only one exceedance, 11 mg/m
at 151 West Congress in 1981, has been recorded at these two sites
since 1978.

In Flagstaff, Prescott, Sierra Vista, and Yuma carbon monoxide concen-
trations decreased in 1982, The highest levels were recorded in
Prescott, 8 mg/m3 and 7 mg/m3 for the two highest 8-hour concentrations.
Reference to the data in Table 10 shows that no violation of the 8-hour
standard has ever been detected in these cities. An exceedance level

of 11 mg/m3 was measured in Flagstaff in 1979 and in Prescott in 1980.

Lead

The maximum guarterly average concentration at 1845 East Roosevelt
in Phoenix was 0.80 ug/m3 in 1982, much lower than the 1981 maximum,
1.40 ug/m3. Lead concentrations have continually decreased in
Phoenix since 1977 when the maximum quarterly value was 3.9 ug/m3.
The trend during the Tast six years is graphically illustrated in 3
Figure 6, which also shows that the air quality standard, 1.5 ug/m~,
was attained in 1931.

Figure ©

Lead Concentrations in Phoenix
(1845 East Roosevelt)
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In 1982, carbon monoxide levels in Phoenix declined significantly at
all monitoring sites. For example, at the 1845 Last Roosevelt Street
site the maximum and second highest 8-hour concentrations, 16 mg/m

and 15 mg/m3, were 20% and 17% Tower than in 1981. A sizable decrease
since 1976 in concentrations at this site is apparent in Figure 2,
from 21 to 15 mg/m3 for the second highest 3-hour reading.

Figure 2

Carbon Monoxide Concentrations in Phoenix
(1845 East Roosevelt)
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of Exceedances of 8-Hour Std.

No.

A downward trend is also indicated in the number of exceedances of the
8-hour standard at the Roosevelt Street site. Referring to Figure 3,
there were 20 exceedances in 1982, down substantialily from 46 in 1981
and 79 in 1976.

Figure 3

Carbon Monoxide Exceedances in Phoenix
(1845 East Roosevelt)
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Data for the Roosevelt Street site were used to assess trends because
of the long time span of these data. It shouid be noted, however,
that a neighborhood-scale site installed in 1982 at 4202 West
Belleview recorded higher concentrations, 20 mg/m3, for the maximum
and second highest 8-hour concentrations. In addition, more exceed-
ances of the 8-hour standard, 29 to be exact, were detected even
though the new site was not installed until late in the year.
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Table 10

Carbon Monoxide Concentrations in Various Cities

City _ Year 8-Hour Concentrations (mg/m3)

Max imum 2nd High

Flagstaff 1976 & 6
1977 5 5
1978 10 10
1979 il 10
1980 10 ]
1981 10 9
1982 7 7
Prescott 1980 11 6
1981 9 8
1982 3 7
Sierra Vista 1977 7 7
1978 7 6
1979 7 6
1980 5 5
1981 6 6
1982 6 5
Yuma 1976 5 _ 4
1977 7 . 7
1978 - -
1979 6 5
1980 8 7
1981 7 6
1982 5 5
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In Tucson, lead concentrations increased slightly in 1982 to 0.6 ug/m3
compared with 0.5 ug/m3 in 1981. However, the pattern over the

past six years has been a gradual reduction in lead concentrations
since 1977 when the maximum quarterly concentration was 1.6 ug/m3.
Figure 7 indicates that concentrations declined below the standard

in 1978 in Tucson.

Figure 7

tead Concentrations in Tucson
{1016 West Prince)
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Nitrogen Dioxide

A moderate reduction in the annual average concentration was recorded
in Phoenix where the 1982 average was 67 ug/m3, down from 75 ug/m3.
Data for the iast seven years, plotted in Figure 8, do not reflect
any long-term increase or decrease.

None of the annual averages has exceeded the air quajity standard,
100 ug/m3.
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Figure 8

Nitrogen Dioxide Concentrations in Phoenix
(15 East Monroe)
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Tucson nitrogen dioxide data reflect a slight upward trend over
the past seven years, from 51 ug/m3 in 1976 to 68 ug/m3 in 1982.
However, no significant change during the last three years is
evident in the data which are plotted in Figure 9.
Figure 9
Nitrogen Dioxide Concentrations 1in Tucson
{151 West Congress)
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Czene

Ozone concentrations in Phoenix were the Towest in 1982 since 1976,
Only three exceedances of the standard were detected in 1982
compared with 11 in 1981. In addition, the two highest 1l-hour
concentrations, .15 ppm and .14 ppm, were significantly reduced

in 1982. The exceedance data are tabulated in Table 11, and the
highest concentrations are listed in Table 12 below.

Table 11

Ozone Exceedances in Phoenix

Site 1976 1977 1978 1979 1980 1981 1982
1 1 4 4 4 3 6 1
2 0 a 0 1 10 4 1
3 0 i) 0 1 3 0 0
4 0 0 2 1 3 0 1
5 0 0 0 0 0 1 0
Total 1 4 6 b 19 11 3

Sites: 1 - 1845 East Roosevelt, 2 - 8531 North 6th Street,
3 - 2857 North Miller Road {Scottsdale), 4 - BO00 West Olive
(Glendale), 5 - 4732 South Central.
Table 17

Ozone Concentrations in Phoenix (ppm)

Znd Highest

Year Max 1-Hr. Site 1-Hr. Site
1976 .13 1 .12 1

1977 .16 1 .15 1

1978 .16 1 .15 4

1979 .16 2 .14 ?

1980 .17 1 .15 1,2,3,4,
1981 18 1 .16 1.2,5
1982 .15 4 .14 1,2

Sites: 1 - 1845 East Roosevelt, 2 - 8531 North 6th Street,
3 - 2857 North Miller Road (Scottsdale), 4 - 6000 West
0live (Glendale), 5 - 4732 South Central.
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In Tucson, maximum ozone concentrations have tended to increase
since 1976, from .10 ppm to .13 ppm in 1982. In fact, the maximum
1-hour concentration in 1982 of .13 ppm was the first exceedance
ever recorded in Tucson. Table 13 below includes the second
highest as well as the maximum 1-hour values in Tucson since 1976.

Table 13

Ozone Concentrations in Tucson

Max. 1-Hr. Z2nd Highest
Year Avg. (ppm) Site 1-Hr. Avg. (ppm) Site
1976 .10 1 10 1
1977 .10 1,2 .10 1,2
1978 L11 2 11 1
1979 .11 1 .10 1,2,4
1980 .12 1 11 1,2,3
1981 .12 2 .12 2
1582 .13 3 12 1,2,3.4

Sites: 1- 151 West Congress, 2 - Craycroft & 22nd, 3 - 4591 North
Pomona, 4 - 9101 North Thoryndale.

In the smaller cities, Flagstaff, Prescott, Sierra Vista, and Yuma,
highest ozone levels have been in the range of .07-.10 ppm. No
Jong-term trend is apparent in the data for Flagstaff, Sierra Vista,
and Yuma, whereas the data for Prescott is limited. Table 14 includes
these data for the years, 1977-1982,
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Table 14

Ozone Data in Various Cities

City Year Highest 1-Hr. Concentrations (ppm)

Max imum 2nd Highest

Flagstaff 1977 .09 .09
1978 .08 .08
1979 .07 .06
1980 .08 .07
1981 .07 .07
1982 .09 .09
Prescott 1981 .08 07
1982 10 .10
Sierra Vista 1978 .08 .08
1979 .09 .08
1980 .10 .09
1981 .07 .07
1982 .08 .08
Yuma 1980 .08 .08
1981 .10 .10
1982 .10 .10
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Particulates

In the Phoenix area a reducticn in particulate concentrations at all
sampling sites was observed, ranging from 13% at the North Milier Road
site in Scottsdale to 31% at the South Central Avenue site in Phoenix.
The other four sampling sites listed in Table 15 below measured
decreases of 16% to 20% relative to 1981 annual mean concentrations.
Regarding long-term trends it appears that a gradual decltine during
the past six years has occurred, especially at the Roosevelt site.

1t remains to be seen, however, if any of the sites will attain the
annual standard, 75 ug/m3, for several consecutive years.

Table 15

Particulate Concentrations in Phoenix

Site 1977 1878 1979 1980 1881 1982
Glendale (6000 West 0Tive) 112 97 105 88 100 84
Mesa (Broadway & Brooks) - 86 a7 86 93 74

Phoenix (1845 East Roosevelt) 144 120 121 120 113 30
Phoenix (4732 South Central) 155 218 171 182 176 121
Phoenix (8531 North 6th Street) 109 106 117 100 108 86
Scottsdale (2857 North Miller) 118 92 99 87 97 84

In Tucson, particulates concentrations also decreased in 1982 relative
to 1981 with the largest decrements, 21% and 20%, at 1810 South 6th
Avenue and 3401 West Orange Grove Road. Over the past six years, how-
ever, the 3915 East Ft. Lowell Road station has shown the greatest
improvement, from 155 ug/m3 to 89 ug/m3 for the annual mean. The

West Prince Road and West Ajo Way locations have also tended to improve
during this period. As in previous years, four of the sites in Table 16
exceeded the annual standard.
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Table 16

Particulate Concentrations in Tucson

Annual Geometric Mean Concentration {ug/m3)

Site 1977 1978 1979 1980 1981 1982
151 West Congress 63 56 70 61 67 65
2nd Street & Palm 71 61 89 75 76 59
1810 South 6th Avenue 119 117 101 97 112 89
1016 West Prince Road 122 110 129 117 101 93
7920 East Tanque Verde 67 h6 61 56 62 54
1970 West Ajo Way 72 66 69 61 58 509
8100 South Nogales Hwy. 50 43 54 54 54 44
3401 West Orange Grove Road 85 87 109 108 108 86
3915 East Ft. Lowelil Road 155 126 120 101 98 89
2202 West Anklam Road 50 42 47 43 47 36
2181 South Harrison Road 63 55 65 59 67 59
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Table 17

Particulate Concentrations in Various Cities

Site
Ajo
Bullhead City
Douglas (U.S. 666)
Douglas (City Park}
Flagstaff
Green Valley
Hayden {Jail)
Hayden (Ranch)
Joseph City
Kansas Settiement
Miami (Fire Station)
Morenci
Page
Paul Spur
Ri1Tlito
Safford
San Manuel
Show Low
Sierra Vista
St. Johns

Yuma

Annual Geometric Mean Concentration (ug/m3)

1977 1978 1979 1980 1981 1982
724 69 g7¢ 85 86 68
83 71 75 66 87 70
16 20 48 57 65¢ 54
82 74 121 136  1zsd  9pd
79d  1p4d  g2b  g1d g1 77d
56 45 54 39 46 33
gpd  13¢d 172 1s2d 287 132
57b 4ed 53 50 74 44
55 35 40 37 34 30
- - 38 41 44 31
99¢ 85 118 86 75 69
474 37 55 50 s5d 35
37 250 34 36 38 36
- - 395 381 3544 303

143d 100 132 114 112 107d
143d 123 159 125 107 107
50 26 30 29 49 36
64 70 93 62 66 47
63d 53 65 52d 53 45
- 21d 19 24 23 19
133 1124 139 126 121 90
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In most of the other cities in Arizona, particulate concentrations also
decreased in 1982 as indicated in Table 17. The most notablie change
was at Hayden (Fire Station) where the annual mean declined from

287 ug/m3 in 1981 to 132 ug/m3 in 1982. At a few cities, including
Flagstaff, Joseph City, Page, Rillito and Safford very 1ittle variation
in 1982 was indicated. Over the last six years the only consistent
trend is a gradual reduction at Green Valley, Miami, and Safford.

Sulfur Dioxide

In four copper smelter cities, Ajo, Douglas, Hayden, and Maorenci,
concentrations were much Tower in 1982 as indicated by the annual
averages in Table 18. However, in Miami and San Manuel 1ittle or no
change was observed. The only noticeable Tong-term trends are an
increase in average concentrations in Ajo and a decrease in Hayden.
The only exceedance of the annual standard (80 ug/m3) in 1982
occurred at Hayden.

Table 18

Sulfuyr Dioxide Concentrations in Various Cities
(Avgs. in ug/m3)

Site 1977 1978 1979 1980 1981 1982
Ajo (Oxidation Pond) 24 43 51 42 65 30d
Douglas {County Hospital) 48 55 67 45 57 35d
Hayden (Montgomery Ranch) 180 133 158 93 139 84
Miami {Jones Ranch) 84 64 79 30 76 76
Morenci (Stargo) 80 78 75 a8 138 42
San Manuel (Golf Course) 79 62 65 36 75 71

Substantial reductions were also recorded in the number of exceedances
of the 3-hour and 24-hour standards for sulfur dioxide. The only
exceptions to this trend were, as noted in annual averages, Miami

and San Manuel. In Miami, the number of exceedances actually
increased, whereas in San Manual 1ittle change was indicated. These
data are presented in Table 19.
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Table 19

Sulfur Dioxide Exceedances in Various Cities

Number of 3-Hour Numbeyr of 24-Hour
City fear __Exceedances _Exceedances
Ajo 1977 2 1
1978 5 2
1979 0 2
1980 2 ?
1981 5 1
1582 1 1
Douglas 1677 14 1
1978 7 0
1979 12 6
1980 8 0
1981 20 i
1982 3 1
Hayden 1977 102 84
1978 13 9
1979 40) 21
1980 13 5
1981 17 12
1682 7 2
Miami 1977 50 22
1978 34 14
1879 56 21
1980 13 5
1981 31 10
1987 41 i9
Morenci 1977 61 17
1978 a4 11
1879 27 5
1980 73 28
14981 239 42
19837 17 3
San Manuel 1977 27 2
1978 24 3
1979 19 6
1980 7 d
1981 10 1
1982 7 ?
Statewide 1977 251 127
1978 127 39
1979 154 61
1980 122 41
1981 172 67
1982 76 28
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Table 19

Sulfur Dioxide Exceedances in Various Cities

Number of 3-Hour Number of 24-Hour
City Year Exceedances Exceedances
Ajo 1977 2 1
1978 5 2
1979 0 2
1980 8 2
1981 5 1
1982 1 1
Douglas 1977 14 1
1978 7 0
1879 12 6
1980 8 0
1981 20 1
1982 3 1
Hayden 1977 102 34
1978 13 9
1979 40 21
1980 13 6
1981 ) 17 12
1982 =7 - 4
Miami 1977 : 50 22
1978 34 14
1979 ' 56 21
1980 i 13 5
1981 31 10
1982 52 23
Morenci 1877 . 61 17
1978 E: 11
1979 R 27 5
1980 A 73 28
1981 89 A2
1982 18 3
San Manuel 1977 22 2
1978 24 3
1979 19 6
1980 7 0
1981 9 i
1982 7 2
Statewide 1977 251 127
1978 127 39
1979 154 61
1980 122 41
1981 171 67
1982 88 34
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APPENDIX B. Summary of Air Quality Standards and
Emergency Episode Leveis
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SUMMARY OF AMBIENT AIR QUALITY STANDARDS - STATE AND FEDERAL STDS.(a)

In ug/m3 (and ppm)

Poilutant Averaging Time Primary secondary
Carbon monoxéde(b) 1-hour 40 (35) 40 (35)
8-hour 10 (9) 10 {9}
Nitrogen dioxide Annual 100 (.05) 160 (.05)
Ozone 1-hour 235 {.12) 235 (.12)
Particulates 24~hour 260 (~) 150 (-}
Annual (Gecm. Mean) 75 (=) 60 (-}
Sulfur dioxide 3-hour ——— 1300 (.5)
24-hour 365 (.14) -
Annual 80 (.03) -
Lead Calendar Quarter 1.5 (=) 1.5 (-)
SUMMARY OF EMERGENCY EPISODE LEVELS - STATE AND FEDERAL
In ug/m3 (and ppm)
Averaging Significant
Pollutant Time Alert larning Emergency . Harm
Carbon monoxide(b) T-hour - --- - 144 (125)
A-hour --- - - 86.3 {75)
3-hour 17 {15) 34 (30) 46 (40) 67.5 {(50)
Nitrogen Dioxide 1-hour 1130 (.6) 2260 (1.2) 3000 (1.6) 3750 (2.0)
24-hour 282 (.15) 565 (.3} 750 {.8) 938 (.5)
Ozone 1-hour State 400 {.2) 800 (.4) 1000 (.5) 1200 (.6)
Federal 200 (.1)
Particulates 24-hour 375 (-) 625 (-) 875 (-) 1000 (-)
Sulfur dioxide 24-hour 800 (.3) 1600 (.6) 2100 (.8} 2620 (1.0)
Sulfur dioxide(c) 24~hour 65000 () 261000 {(-) 393000 (-) 490000 (-)

& particulates combined

{a) Standards are not to be exceeded more than once per year with one exception. In
the case of ozone, compliance is determined by the number of days on which the
ozone standard is exceeded. The number of ozone exceedance days per year, based
on a 3-yeayr running average, is not to exceed 1.0.

(b) In mg/m3 (and ppm)

{(¢) In (ug/m3)2
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APPENDIX C. Glossary of Pollutants in the Ambient Air
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Glossary of Pollutants in the Ambient Air

Carbon Monoxide

Carbon monoxide 1is a colorless, odorless gas formed by incomplete combus-
tion of fuels. The major source of carbon monoxide in the urban air is
motor vehicle operation. Aggravation of angina pectoris and other cardio-
vascular diseases is its major effect on human healith.

Hydrocarbons

Hydrocarbons, which are a group of compounds composed of carben and hydro-
gen, are the constituents of gasecus and ligquid fuels. As a result,

motor vehicles, service stations and bulk fuel storage tanks are the chief
origins of hydrocarbon emissions. At the concentrations found in ambient
air, hydrocarbons are not harmful, but they react with nitrogen oxides to
form ozone and other oxidants, substances known to be at deleterious levels
in the atmosphere.

Lead

In Arizona lead originates primariiy from motor vehicle operation due to
the use of lead antiknock compounds in gasoline., Lead concentrations are
expected to stay at acceptable levels in the Phoenix area due to increased
usage of unleaded gasoline instead of leaded gasoline. The health effects
of Tead include damage to the blood, the kidneys, and the nervous and
reproductive systems in humans, resuiting in anemia, brain and kidney
diseases, and infertility.

Nitrates

Nitrates is a term referring to nitric acid and salts of nitric acid which
are formed in the atmosphere by various complex reactions of nitrogen

oxides with other substances. Nitrates exist as finely divided particulates
which inhibit visibility, damage the respiratory system, exacerbate respi-
ratory diseases, and soil and damage materials.

Nitrogen Dioxide

Nitrogen dioxide is a reddish-brown corrosive gas produced during high
temperature fuel combustion. Power plants and motor vehicles generate the
bulk of nitrogen dioxide in the atmosphere. It causes pulmonary edema and
bronchitis in children.

Nitrogen Oxides

In air poilution terminology, nitrogen oxides include nitrogen dioxide and
nitric oxide only. Both of these gases are emitted by the same major sources;
namely, motor vehicles and power plants, as a result of high temperature fuel
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combustion. Nitrogen oxides react with hydrocarbons in the atmosphere to
produce ozone and other oxidants.

Oxidants {Czone)

(Oxidants are oxygen-containing gases or vapors that are formed in the
atmosphere by the reaction of hydrocarbons with nitrogen oxides. Since
sunlight accelerates this reaction, it is referred to as the photochemical
reaction and the products formed are sometimes referred to as photochemical
oxidants. The principal oxidant is ozone, a pungent, bluish gas which

is a triatomic form of oxygen. Oxidants irritate the eyes, nose, and
throat, impair breathing, and Timit physical exercise. These effects are
more severe in persons with chronic Tung and cardiovascular diseases.

Particulates

They are small, solid particles or liquid droplets which are suspended in
the atmosphere. Examples of particulates include dust, swoke, mist and
fog. Particulates reduce visibility in the atmosphere, damage the respi-
ratory system, aggravate respiratory diseases, and soil and damage
materials. Major sources of particulates in Arizona are motor vehicle
traffic on paved and unpaved roads and streets, construction activity,
agriculture, wood burning, industrial and power generating piants, and
windblown desert lands.

Sulfates

Sulfates are a group of compounds including sulfuric acid and salts of
sulfuric acid which are emitted by power plants and copper smelters. They
are also produced in the atmosphere by the oxidation of sulfur dioxide.
Sulfates exist as small particles which cause the same effects on visi-
bility, human health, and materials as noted above for nitrates and
particulates.

Suifur Dioxide

Sulfur dioxide is a heavy, acrid, colorless gas generated by combustion
of sulfur-containing fuels in power generating and industrial plants.
Another important source in Arizona is the smelting of sulfide ore in
the copper industry. Aggravation of respiratory diseases is the primary
health effect of sulfur dioxide.
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APPENDIX D. Air Sampling Techniques
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ATIR SAMPLING TECHNIQUES

Benzene Soluble Organics

Concentrations of benzene soluble organics are measured by subjecting
particulate sampies to a hot benzene extraction and determining the
amount of particulates which dissolves in the benzene.

Carbon Meonoxide

Carbon moroxide concentrations are monitored by two methods, infrared
absorption or gas chromatography. The infrared absorption method is
based on the fact that carbon monoxide absorbs infrared radiation at
a wavelength at which other gases do not absorb infrared radiation.

The gas chromatographic technique utilizes a chromatographic column
which separates carbon monoxide from other gases. Carbon monoxide

is extracted from the column and converted to methane and the resulting
methane is measured in a flame ijonization detector.

Hydrocarbons (Nonmethane )

Hydrocarbons {nonmethane) are monitcred by a gas chromatograph using

a flame jonization detector. Ambient air is drawn into the chromatograph
and divided into two air streams. One stream is passed directly into
the flame ionization detector so that total hydrocarbons are measured.
The other stream is passed through a chromatographic column in which
methane is separated from other gases. Methane is then extracted from
the column and measured in the flame ionization detector. Nonmethane
hydrocarbon concentrations are calculated by subtracting methane concen-
trations from total hydrocarbon concentrations. The reason for removing
methane from consideration is that it is photochemically nonreactive:
that is, it does not contribute to the formation of ozone and other
oxidants.

Lead

Concentrations of lead are determined by means of nitric acid extraction
of particulate samples followed by atomic absorption analysis of the
nitric acid extract.

Nitrates

Nitrates analysis is performed through water extraction of particulate
samples and specific ion electrode analysis of the water extract.
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Three methods: bubbler, chemiluminescent and colorimetric, are utilized
for nitrogen dioxide sampling. The bubbler method is a manual, non-
continuous procedure; whereas, the other two methods are automated and
continuous. In the bubbler method the air sample is bubbled through

an impinger tube filled with an aquecus solution of sodium arsenite and
sodium hydroxide for 24 hours. The impinger tube is delivered to the
laboratory and the absorbing solution is anaiyzed colorimetrically.

The chemiluminescent technique is based on the catalytic conversion of
nitrogen dioxide in the air sampie to nitric oxide followed by
chemiluminescent analysis of the effluent from the convertor for nitric
oxide. This measurement represents the concentration of nitrogen

dioxide plus nitric oxide in the sample. It is necessary to concurrently
monitor the concentration of nitric oxide only by chemiluminescent
anaiysis of that part of the ajr sample which bypasses the catalytic
convertor. The nitric oxide concentration is subtracted from the concen-
tration of nitrogen dioxide plus nitric oxide to give the nitrogen
dioxide concentration.

Ozone
There are two acceptable methods for ozone monitoring, ultraviolet (UV)
and chemiluminescent. In the UV analyzer, concentrations are determined
by measuring the quantity of UV radiation absorbed by ozone in the air
sample.
The chemiTuminescent analyzer monitors ozone by detecting the amount of

Tight emitted due to the reaction of ozone with ethylene.

Particulates

Particulate concentrations are measured by passing a metered flow of

air for 24 hours through a pre-weighed 8 x 10 inch glass fiber filter.
Particulates in the air sample are trapped on the fiTter, which is
deTivered to the laboratory for reweighing. The gain in weight of the
filter during sampling represents the gquantity of particulates collected.
The concentration is calculated by dividing the weight of particulates
by the volume of air passed through the ilter.

The filter is then divided into sections for chemical analysis for
sulfates, nitrates, lead and other metals.

Sulfates
Concentrations of sulfates are determined by water extraction of

particulate samples followed by turbidimetric analysis of the water
extract.
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Sulfur Dioxide

In Arizona four methods of sampling are used, including the hubbler,
coulometric, fluorescent and flame photometric methods. The bubbler
method is a manual, noncontinuous technigue. The three other methods
are continuous and automated. In the bubbler the sample is bubbled
through an impinger tube filled with an aqueous soluticn of potassium
chloride and mercuric chloride for 24 hours. After sampling, the
solution is analyzed colorimetrically.

The coulometric method consists of scrubbing sample air in an aqueous
solution of potassium bromide, bromine and sulfuric acid. Sulfur
dioxide in the air sample reacts with bromine, causing a change in
electrical potential at the anode. This voltage change is propor-
tional to the amount of bromine which has reacted with sulfur dioxide.
Thus, the voltage change is a direct indication of the sulfur dioxide
concentration in the air sampie.

In the fluorescent analyzer, sample air is drawn into a chamber and
irradiated with ultraviolet 1ight. Any suifur dioxide in the air
ctream is excited to a higher energy state. The excited sulfur
dioxide then reverts to a lower energy state by amitting radiation,
which is measured by a photomultiplier tube.

The flame photometer technique is similar to the fluorescent in that
emitted radiation is proportional to the sulfur dioxide concentration.
In the flame photometer, however, the radiation is emitted by excited
culfur molecules rather than sulfur dioxide molecules. Sulfur
molecules are produced by passing sample air into a hydrogen flame
where sulfur dioxide is converted to elemental sulfur. Sulfides must
be removed by a scrubber before the air sample is passed into the
hydrogen flame because they will also convert to elemental sulfur.
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