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1.0   INTRODUCTION

The Arizona Department of Health Services (ADHS) began developing health-
based guidelines for contaminants in air for the Arizona Department of Environmental
Quality (ADEQ) shortly after the ADEQ was formed in July of 1987. The ADHS added
chemicals to the list and updated Arizona Ambient Air Quality Guidelines (AAAQGs) for
the ADEQ over the next several years.  A comprehensive list of AAAQGs was compiled
in 1992.  The ADEQ and various counties in Arizona have been using the 1992 list of
AAAQGs as health-based reference values for making risk management decisions in their
environmental programs.

This document updates the 1992 AAAQGs list, incorporating more recent
toxicological data and occupational standards.  The methods, equations, and assumptions
used to develop this updated list are identical to those historically used to develop
AAAQGs.

AAAQGs are residential screening values that are protective of human health,
including children. Chemical concentrations in air that exceed AAAQGs may not
necessarily represent a health risk.  Rather, when contaminant concentrations exceed
these guidelines, further evaluation may be necessary to determine whether there is a true
threat to human health.

AAAQGs are not intended to be used as standards.  Rather, they are intended to
provide health-based guidelines that may be useful in making environmental risk
management decisions. AAAQGs consider human health risk from inhalation of
contaminants in ambient air.  They do not take into account odor thresholds or threats to
wildlife.

2.0  METHODOLOGY

2.1 Overview

AAAQGs are calculated using a human health-based approach developed by the
ADHS.  One-hour and 24-hour AAAQGs use occupational exposure limits established or
recommended by the United States Occupational Safety and Health Administration
(OSHA), the National Institute of Occupational Safety and Health (NIOSH), the National
Institute for Environmental Health Sciences (NIEHS).  Annual AAAQGs use cancer slope
factors (SF) from the United States Environmental Protection Agency (USEPA).  The most
protective occupational standards or recommended levels from the United States (US)
were used when a standard or recommendation existed.  When no US standard or
recommendation was found, the most protective standard or recommendation from
Western Europe or Japan was used.  If standards or recommendations were lacking from
those sources, values from Eastern Europe, the former Soviet Union or South America
were used.  In the cases where no data could be located, the AAAQG value was left blank.

The methodology used to calculate Annual, 24-Hour, and One-Hour AQGs are
discussed in Sections 2.2 through 2.4.
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2.2 Annual AQGs

Annual AQGs are calculated for possible, probable and known human carcinogens.
They protect against toxic doses of systemic toxicants, and limit excess lifetime cancer risk
to one-in-one million (10-6) for known human carcinogens. The guidelines use standard
USEPA residential exposure assumptions.  They assume that constant exposure occurs
over a lifetime (70 years).  The default exposure factors were obtained primarily from Risk
Assessment Guidance for Superfund (RAGS), Supplemental Guidance Standard Default
Exposure Factors (OSWER Directive, 9285.6-03) dated March 25, 1991.

Annual AQGs assume an exposure frequency of 365 days/year for 70 years. 
Exposure doses are averaged over a lifetime (70 years) for carcinogens.  They use
USEPA carcinogenic slope factors from the USEPA Integrated Risk Information System
(IRIS) through January 1999, USEPA Health Effects Assessment Summary Tables
(HEAST) through 1998, and the USEPA National Center for Environmental Assessment
(NCEA).  The priority among sources of toxicological values used is as follows:  (1) IRIS,
(2) HEAST, (3) NCEA, and (4) withdrawn values from IRIS or HEAST and values under
review.  Oral cancer slope reference doses and cancer slope were used when no toxicity
values were available for inhalation exposure.

The target excess lifetime cancer risk is one-in-one-million (1E-6).  Equation 1
displays the formula and assumptions used to calculate Annual AQGs.  Annual AQGs are
not developed for those substances on the list that are not suspected of causing cancer.

2.3 Twenty-four-hour AAAQGs

Twenty-four-hour AAAQGs are developed using a methodology that uses
occupational exposure limits and appropriate conversion safety factors.  Twenty-four-hour
AAAQGs also protect against excessive exposure to possible, probable, and known human
carcinogens.

Twenty-four-hour AAAQGs were developed by dividing the most recent and lowest
8-hour OSHA Time Weighted Average (TWA) or other occupational exposure limit or
recommendation by 126.  The divisor of 126 is a factor which incorporates the conversion
of an 8-hour, 5 day work week to a 24-hour, 7 day week of 4.2, and a safety factor of 30
to protect the most sensitive members of the population such as children and the elderly.
 Equation 2 displays the formula for calculating 24-hour AQGs based upon systemic
toxicity.

Twenty-four-hour AAAQGs for probable and known human carcinogens were
developed by taking the more protective value of the 24-hour AAAQG based upon
systemic toxicity, or 365 times the Annual AAAQG, which is based on a one-in-a-million
excess lifetime cancer risk.  Equation 3 displays the formula for calculating the 24-hour
AAAQG for carcinogens.
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2.4 One-hour AAAQGs

One-hour AAAQGs are calculated by taking the more protective of the Short Term
Exposure Limit (STEL) or other short term standard or guideline divided by 120, or the 24-
Hour AQG multiplied by 3.8.  The divisor for calculating a 1-Hour AQG using a STEL
represents a conversion factor that converts a 15 minute exposure into a one-hour
exposure, and a safety factor of 30 to protect the most sensitive members of the population
such as children and the elderly.

The multiplier of 3.8, which is used in the calculation of a 1-hour AAAQG based
upon the 24-hour AQG, represents the proportional difference in the lowest observed
adverse effect level for 24-hour and 1-hour exposure to a common irritant (SO2) in human
subjects.

3.0    SUMMARY

The ADHS began developing health-based guidelines for contaminants in air for the
ADEQ shortly after the ADEQ was formed in July of 1987. The ADHS added chemicals to
the list and updated AAAQGs for the ADEQ over the next several years.  The most recent
comprehensive list of AAAQGs was developed in 1992.  The ADEQ and various counties
in Arizona have been using the 1992 list of AAAQGs as health-based reference values for
making risk management decisions in their environmental programs.

This document updates the 1992 AAAQGs list, incorporating more recent
toxicological data and occupational standards.  The methods, equations, and assumptions
used to develop this updated list are identical to those historically used to develop
AAAQGs.

AAAQGs are protective of human health, including children. Chemical
concentrations in air that exceed AAAQGs may not necessarily represent a health risk.
 Rather, when contaminant concentrations exceed these guidelines, further evaluation may
be necessary to determine whether there is a true threat to human health.  AAAQGs
consider human health risk from inhalation of contaminants in ambient air; they do not take
into account odor thresholds or threats to wildlife.

These guidelines were calculated using a human health-based approach developed
by the ADHS.  One-hour and 24-hour AAAQGs are calculated using occupational
exposure limits established or recommended by the United States Occupational Safety and
Health Administration (OSHA), the National Institute of Occupational Safety and Health
(NIOSH), the National Institute for Environmental Health Sciences.  Annual AAAQGs use
toxicity information from the United States Environmental Protection Agency.

They protect against toxic doses of systemic toxicants, and limit excess lifetime
cancer risk to one-in-one million (10-6) for known human carcinogens.

Equations 1 through 3 display the formulas and assumptions used to calculate
AAAQGs.  Table 1 displays the 1999 updated AAAQGs.



-5-

Equations

Equation 1: Equation for Calculating Annual AAAQGs

Equation 2: Equations for Calculating 24 Hour AAAQGs

The 24-Hour AAAQG is the lesser of the result of Equation 2A and 2B:

Equation 2A:

Equation 2B:

Equation 3: Equations for Calculating 1 Hour AAAQGs

The 1-Hour AAAQG is the lesser of the result of Equation 3A and 3B:

Equation 3A:

day)gCSF(1/mg/k x /day)m(20
ug/mg)(1000 x Kg)(70 x 6)-(1E= 3)m(ug/C 3

ann

126
)m(ug/TWA8Hr=

3

)m(ug/C 3
24

365 x )m(ug/C= 3
ann)m(ug/C 3

24

120
)m(ug/STELMin15=

3

)m(ug/C 3
1
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Equation 3B:

3.8 x )m(ug/C= 3
24)m(ug/C 3

1
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