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EXECUTIVE SUMMARY

The air resource is essential to the existence of life on
earth. Yet for years, we have treated it as if it were a garbage
dump with uniimited capacity. Prior to the industrial
revolution, marked by the zealous use of abundant fossil fuels,
such a view of the air resource caused few air quality problems.

But as our population grew and our demand for energy grew,
particularly in industrialized countries such as the United
States, it became all too apparent that the air resource, like
our water, and our land, and trees, and fish, and all our other
natural resources, did indeed have limited capacity, and that our
air was becoming unhealthy. By the middle part of this century,
after "killer" fogs in London and Pennsylvania killed or
hospitalized thousands, and when skies were so darkened by dense
clouds of black sSmoke that street lights remained on during the
day in some industrialized communities, it became abundantly
clear that the air resource is vital to our health and well-
being, but that, unlike other resources, we could not help but
breathe the air resource no matter how polluted it was. We began
to understand that as we continued to dump pollutants into the
air, we were profoundly impacting the health and well-being of
all living things.

Perceived by many as a state immune from such problems, a
land of blue skies and clean air, Washingtonians expect to see
Mt. Rainier and the Olympic Mountains on a clear day. 1In recent
years, there has been a migration of people moving from more
polluted parts of the country to the Northwest in search of clean
air - a migration of people who will unavoidably bring with them
more cars to clog our highways, more demand for lumber, paper,
gasoline, and a host of other goods and services that on the one
hand, help our economy to thrive, but on the other hand either
directly or indirectly stress the state’s environmental
resources.

This report summarizes the condition of the air resource in
Washington - its past and present condition, and an educated
guess as to its possible future in the year 2010. We report with
confidence on the past and present. Regarding our prediction of
the future, however, we are not so confident. What we can say is
that the predictions used in this report are consistent with the

status quo scenario used in all the Environment 2010 Resource
Characterization reports.
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We set out in this report to answer four basic questions,
which are summarized below:

1. What is the ‘current condition of the resource?
Monitored values of most pollutants have daclined over the

past ten years. There are still a number of areas, however, that

experience persistent air quality problems. This is especially
true in densely populated areas.

2. How _has the condition changed over recent years?

Though most monitoring sites have shown a decrease in air
pollution concentrations over the longterm, the rate of decrease
has generally dropped off in the last few year.

3. What are the key threats to the resource?

Major air pollution sources in Washington include motor
vehicle emissions, woodburning (woodstoves, wood fired boilers,
slash burning), vehicle refueling emissions, pulp mills, aluminum
smelters and agricultural burning.

4. How is the resource likely to change in the future?

As the population increases, in the absence of additional
air pollution control strategies, air quality will decline. 1In
areas which already exceed health-based standards, the intensity
and frequency of those exceedances will likely increase. Areas
currently near but not exceeding standards will likely soon do
so. Concentrations of pollutants in the ambient air are
projected to increase by an average of nearly 25%.

Though the picture we paint of the future is gloomy, it
should be noted that the Environment 2010 scenario of "existing
levels of controls without increasing air pollution control
resources" is a particularly pessimistic outlook given that air
pollution prevention is, in many ways, in its infancy and is
today rapidly maturing. We fully expect to see impressive
technological improvements in the coming 20 years.
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Washington ENVIRONMENT 2010
A Report Characterizing the Air Resource
in Washington State

I. General Description of Resource

With its natural beauty and abundant resources, the state of
Washington is perceived by many as a pristine environment in
which to live. 1Indeed, the northward pilgrimage of Californians
is but one example of how many hold the quality of life in the
northwest in such high esteem. The fact is, however, that from
an environmental standpoint, we in Washington are faced with many
of the same concerns as are the residents of even the most
polluted cities in the country. This report characterizes the
air quality in Washington State - the air that we have no choice
but to breathe and that we must look through to see those much-
acclaimed natural resources.

How pure is our air? How pure does it need to be, and are
there things we can do to keep from fouling our air? The answers
are not as obvious today as they were in the middle of this
century when high levels of air pollution were blamed for
thousands of deaths during a single episode in London, or when a
similar event hospitalized hundreds and killed 20 in
Pennsylvania. The hazards are more subtle, often taking years
before the effects can be detected, but it is quite apparent that
our air is not "pure", that it is contaminated, and that it can
be a cause of illness in humans and can impact virtually every
aspect of our ecosystem. In this report, we will discuss the
past, present and possible future of Washington’s air quality.

A. DEFINITIONS
1. The Air Resource

As the name implies, we define the air that we breathe, and
that sustains the animals and plants with which we share the
planet, as a resource - the air resource. This is a relatively
new way to look at the air. For years, we treated the air as a
dumping ground with unlimited capacity. 1In fact, it is a
resource in the same way as Puget Sound is a resource. Its
dimensions are finite, its capacity to "treat" contaminants is
limited, and its dependance on mankind’s benevolence is
undeniable, just as mankind depends on an abundant supply of air
for its very survival. The air resource includes the entire,
interconnected universe of the air supply, from the basements and
the attics of our homes to the very limits of the stratosphere.

Workplace air, for the purpose of this report, is excluded from
this definition.



2. Threats to the Air Resource

Any airborne contaminant could be considered a threat to the
air resource. A number of threats were analyzed in the

Environment 2010 comparative risk exercise, and are summarized
. kzlow.

Ambient Air Pollutants. This threat includes both criteria
air pollutants (those for which National Ambient Air Quality
Standards have been set under the federal Clean Air Act) and
toxic air pollutants. A complete list of the ambient air
pollutants characterized in this report can be found in section
I.C. List of Contaminants. This characterization will also
include a discussion of certain air pollution "consequences"
(i.e., visibility degradation, acid deposition, and global
warming) which, for the purpose of the Environment 2010 project
were treated as separate threats.

Indoor Air Pollutants. This category applies to exposure to
accumulated indoor air pollutants, primarily from sources inside
buildings and homes. Pollutants that are indoors as a result of

diffusion from outdoors and indoor radon are not included in this
category.

Radioactive Releases. This category includes such sources
of radiation as radiation from nuclear power operations,
radiation from hazardous "mixed waste", high-level and low-level
radioactive waste (e.g., spent nuclear reactor fuels and
radiopharmaceuticals), emissions from radioactive waste from

abandoned hazardous waste sites, and radiation resulting from
nuclear accidents.

Indoor Radon. Radon is a radioactive gas produced by the
decay of radium, which occurs naturally in varying amounts in
almost all soil and rock. A problem develops when radon enters a
building through small gaps, cracks and sumps where the building
contacts the soil. The gas can be trapped by building materials
and become concentrated. When inhaled, the radon decay products
accumulate in lung tissue and can cause cancer. This category

covers indoor radon only, as outdoor concentrations are much
lower.

Nonionizing Radiation. This threat includes consumer
exposure to nonionizing radiation beyond natural background
levels. Sources of radiation included in this category are:

radio frequencies, television towers, power lines, radar, lasers,
etc.

Airborne Pesticides. This threat includes short-range
aerial drift, and is considered both a human health risk and a
threat to plants and animals due, in part, to airborne drift of
both the pesticide aerosol and windblown dust particles from
fields treated with pesticides.



Sudden and Accidental Releases. This category focuses on
catastrophic events with acute impacts, often requiring some sort
of emergency response. Toxic chemicals are accidentally released
into the environment in a variety of ways during transport,
production, storage or use. For example, an industrial unit may
catch fire or explode and emit toxic contz:zainants into the air.

Hazardous and Nonhazardous Waste Sites, and Material
Storage. Each of these categories poses a threat to the air
resource. Emissions of toxics and volatile organic compounds
from waste disposal sites, and leakage from storage tanks are
examples.

The following, though not really threats to the air
resource, are impacts resulting from air contamination which
threaten other resources.

Global Warming. Atmospheric concentrations of carbon
dioxide (CO2) are projected to increase over the next century due
to increased fossil fuel burning and a decrease in tropical rain
forests. Concentrations of CO2 account for approximately 50% of
the known greenhouse gases. This phenomenon may raise
‘temperatures globally and cause the sea-level to rise.

Acid Deposition. This problem area applies to damages
caused by wet or dry deposition of acidic compounds from the
atmosphere. Some gases emitted into the atmosphere interact with
either sunliyht, water vapor, or oxygen to form acidic compounds.
Wet deposition occurs when the acidic compounds fall as acid rain
or snow. These acidic compounds may also combine with dust or
other dry particles and fall as dry deposition.

Stratospheric Ozone Depletion. The stratospheric ozone
layer shields the earth’s surface from harmful ultraviolet
radiation. Releases of chlorofluorocarbons and nitrogen dioxide
from industrial processes and solid waste sites could
significantly reduce the ozone layer.

B. GENERAL DESCRIPTION OF AIR RESOURCE
1. Meteorology and Air Circulation

From a meteorological standpoint, the State of Washington is
actually two states in one, separated by the Cascade Mountain
Range. The two areas have distinctly different land use
patterns, a different degree of urbanization, and somewhat
different climate. Though from a meteorological perspective,
Washington is characterized as having a marine-type climate (that
is the air mass found over the state is generally of a marine
origin), "continentality", a measure of the modification of a
marine air mass, significantly changes the climate on the east
side of the Cascades from a relatively wet and humid climate to a
dry one.



Temperature ranges also vary considerably between the east
and west side. Summertime temperatures are generally higher on
the east side, while winter temperatures are considerably colder.
Precipitation is higher on the west side (the Seattle area
averagfs nearly 40 inches while Spokane averages 20 to 25
inches®). 1In addition, the number of days with greater than 0.01
inches of rain is considerably higher on the west side, which
helps to explain Seattle’s reputation as a rainy city - though
the total rainfall is comparable to many other large metropolitan

areas, there are an avegage of about 150 days with greater than
0.01 inches of rainfall“.

Wind speeds and direction are very important factors when
considering air pollution. Figures 1 and 2 show typical wind
directions in July and December, respectively”’. Figure 3 shows
the surface wind roses for several meteorological monitoring
sites throughout the state. Figures 1, 2 and 3 will give a

general sense of the direction one can expect air contaminants to
travel.
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Finally, atmospheric stability is the tendency to resist or
enhance vertical mixing, which plays a very important part in th
dispersion of pollutants. Very stable conditions, or inversions,
are conducive to the buildup of pollutants in the atmosphere.
High pressure systems producing low level stability and light
winds may be found during any season, but are most apt to persist
for longer than three days in the spring and fall. Very stable
conditions may be found occasionally in the winter, but two to
four days is the usual duration. Valley locations on both sides
of the Cascades are particularly susceptible to this phenomenon.

2. Air Quality Control Regions

Air pollution does not stop at a particular elevation, nor
are there geological features or county boundaries that
completely stop the horizontal dispersion of pollutants. Because
such features do influence the distribution of ambient air
pollutants, however, for the purpose of this report we have
broken the state into six air quality control regions (AQCR).

Figure 4 is a state map showing the location of each of the
regions.
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The following is a general description of each, along with a
brief description of the air pollution control jurisdiction(s)
and principle pollutant sources within each region. Appendix F
includes information about population and population densities,

while Appendix A lists the major source catagories within each
region.

Eastern Washington Interstate AQCR

The Washington portion of the Eastern Washington-Northern
Idaho Interstate Air Quality Control Region consists of eight
counties - Adams, Asotin, Columbia, Garfield, Grant, Lincoln,
Spokane and Whitman. The largest city within the region is
Spokane with a 1986 population of 172,700. The Eastern
Washington sector of the region is served by two local air
pollution control agencies: the Spokane County Air Pollution
Control Authority (SCAPCA), serving only Spokane County and the
Grant County Clean Air Authority (GCCAA), serving only Grant
County. The remainder of the counties are under the jurisdiction
of the Department of Ecology.

The Spokane County Air Pollution Control Authority was
established in 1967. Major industrial sources of air pollutants
in the county include an aluminum plant, lumber mills, a gypsum
plant, steam generator, grain mills and a foundry. The Spokane
metropolitan area encounters severe air pollution problems during

the winter months due mainly to air stagnations, motor vehicles
use and woodburning.

The Grant County Clean Air Authority was established in
1972. A diatomaceous earth plant and a titanium plant (closed
during 1987) are significant air contaminant sources within the
county. Other sources of air pollutants within the region
include the wood products industry, field burning, woodstoves and
field burning for grass seed production. '

Northern Washington Intrastate AQCR

Six counties make up the Northern Washington Intrastate Air
Quality Control Region: Chelan, Douglas, Okanogan, Ferry,
Stevens and Pend Oreille. The largest city within the region is
Wenatchee with a 1986 population of 17,980. ‘

Significant sources of air pollution in the region are
orchard heaters, wood fired boilers and several industrial
plants, including a ferro-silicon plant and aluminum smelter.

Only one county in the region is served by an air pollution
authority, the Douglas County Air Pollution Control Commission
(DCAPCC). The other 5 counties are within the Department of
Ecology’s jurisdiction.
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Olympic-Northwest Washingfon Intrastate AQCR

The Olympic-Northwest Washington Intrastate Air Quality
Control Region consists of ten counties which are served by two
local air pollution control agencies: the Olympic Air Pollution
Control Authority (OAPCA) which has jurisdiztion in Clallam,
Grays Harbor, Jefferson, Mason, Pacific and Thurston counties and
the Northwest Air Pollution Authority (NWAPA) which serves
Whatcom, Skagit and Island counties. San Juan county is under
the jurisdiction of the Department of Ecology.

The Olympic Air Pollution Control Authority was formed in
1968. Major industrial sources of air pollutants within the area
include pulp mills, lumber mills, veneer dryers, and sand and
gravel companies.

The Northwest Air Pollution Authority was formed in 1967.
0il refineries, pulp and paper mills, sawmills, municipal waste
incinerators, a cement plant and a sulfuric acid plant are among
the major industrial sources of air pollutants within the region.

The largest city in the Olympic-Northwest Region is
Bellingham with a 1986 population of 46,380.

Puget Sound Intrastate AQCR

The Puget Sound Air-.Quality Control Region is comprised of
four counties: King, Kitsap, Pierce and Snohomish. The largest
city in the region is Seattle with a 1986 population of 488, 200.
The Puget Sound Air Pollution Control Authority (PSAPCA) was

formed in 1967 and has jurisdiction in all four counties of the
region.

Major point sources of air pollutants in the Puget Sound
Region include steel plants, cement plants, sawmills, pulp and
paper mills, an aluminum smelter, and veneer dryers. With a
majority of the state’s population residing within these four
counties, motor vehicles and woodstoves are significant area
sources of pollutants.

A vehicle inspection and maintenance (I/M) program has been

operating in the region since 1982 under Department of Ecology
oversight.

South Central Washington Intrastate AQCR

The counties of Yakima, Kittitas, Klickitat, Benton,
Franklin and Walla Walla combine to form the South Central
Washington Intrastate Air Quality Control Region. Two local air
quality control agencies serve four of the six counties within
the region: The Yakima County Clean Air Authority (YCCAA)
covering only Yakima County; and the Tri-County Air Pollution
Control Authority (TCAPCA) serving Benton, Franklin and Walla
Walla counties. The counties of Kittitas and Klickitat are
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within the Department of Ecology’s jurisdiction and are not
served by any local air quality control agencies.

The Yakima County Clean Air Authority was formed in 1967.
It serves the largest city in the region, Yakima, with a 1986
population of 49,520. The major sources of air pollutants in
Yakima County include lumber mills, veneer dryers, sand and
gravel companies and a steam power plant.

The Benton-Franklin-Walla Walla Counties Air Pollution
Control Authority (also referred to as the Tri-County APCA) was
formed in 1971. The major sources of air pollution in the area
include power boilers, lumber yards, asphalt plants, chemical
plants, grain terminals and oil storage tanks.

Southwest Washington Interstate AQCR

The Southwest Washington sector of the Portland-Southwest
Washington Interstate Air Quality Control Region includes the
counties of Clark, Cowlitz, Lewis, Skamania and Wahkiakum. The
region is served by the Southwest Air Pollution Control
Authority.

The Southwest Air Pollution Control Authority was
established in 1968. The largest city within the Washington
portion of the region is Vancouver with a 1986 population of
42,740.

The fegion’s major industrial sources of air pollutants
include: aluminum mills, pulp and paper mills, silicon carbide
manufacturing, a coal fired power generator, sawmills and plywood
mills.

C. LIST OF CONTAMINANTS

Air in its purest form is a colorless, odorless, tasteless
gaseous mixture made up of mainly nitrogen and oxygen, with
lesser amounts of several other gases including argon, neon,
helium, carbon dioxide and water vapor. Other gases and solid or
liquid particles are contaminants. Some are harmless, others
deadly in even minute amounts. 1In this report, we will focus on
those contaminants which have, or are likely to have an adverse
impact on human health, the environment, or the well-being of
Washington’s citizens.
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The ambient air pollutants we chose to study were:

Acetaldehyde
Arsenic

Asbestos

Benzene

Beryllium

Cadmium

Carbon Monoxide
Carbon Tetrachloride
Chloroform
Chromium (VI)
Dichloromethane
Dioxin 2,3,7,8 TCDD
Ethylene Dichloride
Ethylene Dibromide
Fluoride
Formaldehyde

Lead

Manganese

Mercury

Nickel"

Nitrogen Dioxide
Ozone

Particulate Matter
Perchloroethylene
Pesticides
Phenols

POM’s (BaP)

Sulfur Dioxide
Toluene
Trichloroethylene
Xylene

The indoor air pollutants we studied included environmental
tobacco smoke, benzo(a)pyrene, volatile organic compounds,
formaldehyde, asbestos, nitrogen dioxide and biological
-organisms. Radon, studied separately in the comparative risk
component of the Environment 2010 project, is another indoor air

contaminant.

Several pesticides were considered for inclusion in this
report as possible air contaminants. Very little information
could be found to characterize either emissions or airborne

concentrations in the state.

Those pesticides analyzed by the

Environment 2010 sub-committee responsible for characterizing the
risks from exposure to airborne pesticides include:

Aldicarb
Atrazine
Paraquat
2-4,D
Malathion
Carbonyl
Tributyltin
Clyphosate

Diazinon

Ethyl Parathion
Dursban
Strychnine
Methyl Parathion
Alachlor
Pichloram
Velpar/Garlon

Non-ionizing radiation, such as microwave emissions, radio
frequencies and high tension lines were studied as contaminants

in the Comparative Risk Project.

Finally,_radioactive releases of ionizing radiation (both
high-level and low-level radioactive wastes) are contaminants
which are human health, ecological and economic risks.
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D. THREATS TO AIR QUALITY

For years, air pollution control was based on the principal
that dilution was the solution to pollution. Tall smokestacks
emitting clouds of smoke into the air were common sights just a
few years ago. The basic idea was to send it away, not to clean
it up. Owing largely to this short-sighted approach to air
pollution control, we will hand down to future generations a
legacy of stunted trees and sterile lakes in the eastern part of
our nation.

For years, we thought that the key to cleaning up the air
was strict control over emissions from factories, refineries,
steel mills and the like. While our regulatory efforts focused
on these larger sources, we built our homes further and further
out in the suburbs, where effectively the only transportation
system that made any sense was the personal car. On the west
side of the state, with its abundant supply of trees, home
builders were more than willing to give potential buyers the cozy
fireplace or woodstove they were demanding in which they could
burn some of that abundant wood supply. We find now that our
personal cars and woodstoves are two of the largest contributors
to Washington’s air pollution problem.

We thought that nuclear fission would replace fossil fuel
combustion as the primary energy -source for electric utilities.
We have since learned about the potential hazards associated with
this form of energy production - hazards that many feel pose
unacceptable risks.

We knew that smoking was a health risk, but we thought we
were safe if we didn’t smoke. Recent studies have shown that
breathing someone else’s cigarette smoke (i.e., passive smoking)
may by itself be responsible for more than 100 excess cancers
annually in the state (see Environment 2010 Comparative Risk
Report, Indoor Air). When combined with the inhalation of excess

leve%s of asbestos, the cancer risk can increase nearly 100-
fold®.

And finally, in perhaps the ultimate irony of air pollution
control, we thought that if we could develop the perfect
combustion process, there would be no carbon monoxide or unburned
hydrocarbon emissions, and that we would be safe to burn all the
fossil fuels we wanted to. Unfortunately, the more efficient we
are at reducing hydrocarbon and carbon monoxide emissions, the
more we add to what is already an alarming level of carbon
dioxide, which many believe will ultimately cause a profound
change in the earths climate - that is, global warming.

In summary, as the population grows, and our demand for more
energy grows, we cannot help but to further stress a limited air
resource that many feel is already overburdened. We are faced
with the challenge of balancing the need for our economy and
society to prosper against the possibility that we may overburden



14

the air resource. In order to find this balance, the citizens of
the state must give the policy-makers some sense of how they
value economic prosperity relative to the value of being healthy,
or how they value a high standard of living from an economic

standpoint relative to being able to view Mt. Rainier on a clear
day.

The following summary of Environment 2010 Comparative Risk
Reports on threats to the air resource is meant to give the
reader an idea of the extent to which the applicable risk is
impacting human health and the environment, and the economic
damages resulting from the threat. The reader is referred to
Section I.A. for a definition of each of these threats.
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Threat: AMBIENT AIR POLLUTION

Human Health Risk

Cancer MEI probability
(risk of contracting)

Excess cancers
(number of cancers)

Non-cancer effects
(# people at risk)

Significant Ecological Risks

Animals

Plants

Other

Economic Damages

10”3 to 1072 Chromium, Whatcom Co
B(a)P, Pierce Co
Trichloroethylene,

King Co
Dioxin, Stevens Co

.2 = 150

4+ million severity 1-3 (03)
3+ million severity 4-5 (03)
175,000 severity 6-7 (CO,

PM10)

Fluoride at current levels may
nave minor impacts on some animal
species; air pollution may be sig-
nificant polluter of Puget Sound
microlayer

Ozone in concentrations which have
been monitored in the Cascades"' is
likely damaging some tree species

Visibility degradation

<reserved>




In addition to those direct threats to ambient air quality listed in

the foregoing table, numerous other sources of air quality degradation
exist. Several of these were analyzed as part of the Washington Environment
2010 risk analysis process. In the paragraphs that follow, all the

risks to ambient air quality analyzed in the 2010 project are reviewed
and summarized.

Organizationally, the summaries will present the ecological, human health
and economic damages risks to the resource associated with each threat.
The intent of this section is to impart to the reader a comprehensive
understanding of the interaction of the air resource and risks to it.

D.1. Ambient Air Pollution

Ecological damages are associated with elevated ozone levels throughout
the state. Ozone levels are high enough to damage sensitive tree species,
which account for at least 10% of the total tree species in Washington.

There are likely to be corresponding health impacts on animal species
where human health impacts from ambient air pollution are known to occur.

There are likely to be impacts on plants other than trees where ambient
air pollution is causing tree damage.

There are significant human health risks associated with ambient air
pollution. In fact, the probability of the maximum exposed individual
contracting cancer from air pollution in Washington is as high as 1 in
100 to 1 in 1,000 at several locations in the state.

The number of excess cancers from toxic air pollutants is estimated at 15
per year.

The entire population of Washington is at risk from either chronic and/or
acute exposure to several pollutants resulting in minor to moderate
health impacts (e.g., headache, asthma, chronic bronchitis), while
180,000 people are at risk of severe health impacts (e.g. aggravated
angina, mortality).

Ambient air pollution causes economic damage. The total cost of air
pollution is likely to be hundreds of million dollars annually due to
primary and secondary health care costs, materials damage, soiling
cleanup costs and the decrease in land values and tourism resulting from
visibility degradation.

For example, in the case of cancers RCG/Hagler, Bailey Inc. report the

average cost per case to range between $69,573 and $100,118. That means
the annual cancer cost due to ambient air pollution in Washington state
attributable to the pollutant subcategory of air toxics alone is between
$1,043,595 and $1,501,770.

- 16 -



D.2. Indoor Air Pollution

There are no known ecological impacts to the air resource resulting from
indoor air pollution.

The major impacts of indoor air pollution are found in the human health
arena. Washington Environment 2010 analyzed the risk of cancer associated
with 5 cancer and 5 non-cancer pollutants. Exposure assumptions included

all time spent indoors, including work hours. The indoor air analysts caution
that the results of their work should not be used out of context with the
total set of assumptions as defined in their paper.

Indoor air contamination was determined to cause a range of between 95 and
2800 annual excess cancers.

Non-cancer, chronic and acute risks were estimated qualitatively due to a
lack of data and were expressed in terms of the number of people potentially
exposed to levels which may cause a given health effect. This approach
concluded that indoor air pollution risks are generally higher risks from
ambient air pollution since 1) people spend most of their time indoors 2)
concentrations of contaminants are generally higher indoors.

The primary source of economic damages associated with indoor air contam-
ination are from excess cancers. The cost of health care is estimated to
be from 10-250 million dollars.

D.3. Indoor Radon

There are no known ecological effects associated with indoor radon.

Concentrations of indoor radon vary throughout Washington State based on
local geology.

Estimates of annual excess cancers range from 78 to 441.

There are no known non-cancer health effects associated with indoor
radon.

The primary source of economic damages from indoor radon are the health
care costs associated with excess cancers. Those costs are estimated to
be between 5 and 44 million dollars.

D.4. Radioactive Releases

There are no measurable effects on the air resource from radioactive
releases.

Exposure to naturally occurring radiation is the primary contributing factor
to population exposure.

The maximum annual excess cancers associated with radioactive releases
are less than one. The maximum individual cancer risk is estimated to be
less than one in ten thousand.
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Economic damages associated with excess cancer risks are estimated to be
less than $100,000 annually. It is unclear, however what the primary
pathway (i.e. air or water) for population exposure is. '

D.5. Active Hazardous Waste sites

There are no known ecological impacts transmitted through the air pathway
from active hazardous waste sites.

With regard to human health, regulated hazardous waste disposal sites

pose less of a risk than facilities that generate or handle hazardous
wastes.

A qualitative measure of risks could not be performed due to lack of
data. .

Generally, older facilities pose more of a risk than newer facilities
which are built under stricter environmental standards.

RCG /Hagler, Bailey Inc. state that, "While it has not been possible to
estimate the economic damages associated with active hazardous waste
sites in Washington, available data suggests that these damages could be
substantial.” The principal sources of economic damages are property
value decrements and ground water contamination.

D.6. Non-Hazardous Waste Sites

Probably the greatest threat to the air resource from non-hazardous waste
sites, that has any ecological consequence, is the secondary impact
resulting from methane emissions. Methane is a "greenhouse" gas.

Human health risks are incurred by the maximum exposed individual from
exposure to contaminated ground water via inhalation of vapors while
showering. Excess cancer estimates range from 4 in 1000 to 4 in 10,000
cases. This, however, is probably more of an impact to the water resource.

The number of excess annual cancers associated with these sites via
airborne exposure is negligible.

Property decrements in Washington State, due to proximity to these sites,
are likely to total $50,000,000.

D.7. Pesticides (airborne)

Airborne drift of pesticides unavoidably results in exposure to non-target
plant and animal species. The extent of damage is impossible to estimate.

At this time no quantitative risk assessment can be done for human health
risk associated with pesticide drift. It is probable that pesticide
drift occurs frequently and the potential severity of the health endpoints
are substantial.
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The air pathway may be the most significant route of exposure to household
pesticides. The use of pesticide aerosols, vapor emissions from continuous
emitting products and the concentration of pesticides on particulates are
significant sources.

Economic damages were not analyzed.

D.8. Non-Ionizing Radiation

There are no ecological impacts from non-ionizing radiation that are
transmitted through the air pathway.

Additional research is necessary to judge the health risk from non-
occupational exposure to non-ionizing radiation.

No economic damages analysis was conducted.

D. 9. Material Storage

No ecologic effects are attributable to airborne releases from material
storage facilities.

The cancer risk to the maximum exposed individual from exposure to
gasoline vapors released from leaking underground storage tanks is
estimated at 2 in 1000.

In the worst case, less than one annual cancer would be expected from
breathing vapors from leaking tanks.

There are probably acute exposure risks from gasoline vapors, but data
was not available to make a quantitative estimate.

Economic damages were not assessed.

D. 10. Accidental Releases

Air related impacts on the ecosystem from accidental releases are not
anticipated.

All human health risks from sudden and accidental releases to the air are
expected to be negligible except acute risks.

An estimated 50 injuries annually can be expected from this source,
ranging in severity from headaches to death. Examples include the release
of toxic gases from train derailments and vapor releases.

Economic damages associated with evacuations based on the number of
accidental release incidents could be significant for large urban areas.
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D. 11. Ozone Depletion

In general and for all types of impacts, the national risk speculation
cannot be interpreted reliably for state specific effects. Thus the
Ozone Depletions and report did not address these issues quantitatively.

Ecologic impacts are expected to adversely effect crop yields and marine
phytoplankton, the base of the marine food chain.

Reduction of the protective ozone layer will increase UVB light exposure
for humans, which is major factor in skin cancer.

High cumulative exposure levels of UVB radiation increases the risk
certain types of cataract formation and other degenerative eye damage.

Economic damages are likely to occur from reductions in crop yields due
to decreases in atmospheric ozone. Also, reductions in phytoplankton at
the base of the marine food chain will probably cause reductions in other
marine species.

D. 12.’Inactive Hazardous Waste Sites

No documented evidence of ecological damage due to airborne contaminants
from inactive hazardous waste sites exists.

Human health risks from hazardous waste site emissions to the air are,
however, very high. Contamination exposure to the maximum exposed
individual are in the 10-2 to 10-4 range. It is unclear what percentage
of the total estimated 1 to 10 excess cancers per year would result from
airborne exposure (probably less than 1) The same is true for non-cancer
risks to the population, where a total of 5,000 to 20,000 people are at .
risk, some via the air pathway.

Economic damages associated with inactive hazardous waste sites occur in
the form of property value decrements as well as the direct and indirect
cost of health care associated with excess cancers.

D. 13. Global Warming

Global warming will shift the distribution of plant and animal species
northward. Plant and animal species may also migrate to higher elevations.
Washington forests, for example, might begin to resemble those of present
day northern California and salmon may be replaced by other fish species.

It is difficult to predict specific regional human health impacts attributable
to global warming. In a macro sense, however, warming may provide new
geographic areas for and/or climate conditions conducive to the survival

and increase of certain disease organisms.

Net economic damages are uncertain. Negative impacts are projected to be
offset by beneficial impacts. An increase in global temperature will
cause sea level rise due to expansion of sea water, profoundly impacting
Washington's Shoreline and coastal wetlands.
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D. 14 Conclusions

The following threats to the air resource are expected to decline in
coming years, despite population growth, energy demand and changes in the
labor market; radioactive releases, active hazardous waste sites, non-
hazardous waste sites, non-ionizing radiation, materials storage, inactive
hazardous waste sites. Indoor air risks are expected to remain stable.

The following threats are expected to increase with population and energy
demand growth and changes in the labor market; ambient air pollution,
indoor radon (specifically cancer cases in residents of unprotected older
homes), pesticides (airborne), accidental releases, ozone depletion,
global warming.

Of the threats likely to increase the most dangerous are found in certain
air toxics. This group of contaminants has an extremely high cancer risk
associated with it and is currently under regulated in the opinion of
2010 air resource analysts.

- 21 -
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II. current Status of the Resource
A. HISTORY OF AIR POLLUTION IN WASHINGTON

In this section, we will use historical data to determine if
there are any discernible trends in pollutant levels and source
emission rates throughout the state. The sources of these data
summaries include Washington’s criteria pollutant monitoring
network (carbon monoxide, ozone, sulfur dioxide, nitrogen
dioxide, lead and particulate matter), emission rate estimates
from the Washington Emission Data System, and additional
monitoring of non-criteria parameters such as visibility,
meteorology and toxic air pollutants.

1. Ambient Air Quality Monitoring Network

Air quality data is collected at over a hundred monitoring
sites throughout the state which are concentrated primarily in
population centers and in industrialized areas - the most likely
sources of air contaminants. There is no set pattern as to where
to locate an air pollution monitor. Monitors are sited in such a
way as to be representative of several different types of
“locations - residential, rural or commercial/industrial. Some
pollutants are emitted at ground level, others from smokestacks a
hundred feet or more in the air. Some pollutants change
properties given the proper meteorological conditions (e.qg.,

ozone), while others are deposited and still others washed with
rainfall.

The Department of Ecology, with assistance from the EPA,
reviews the ambient air monitoring network on an annual basis to
determine if it is still appropriate, and the most efficient use
of the monitoring resource.

Not all pollutants are monitored continuously at all
stations, and monitors are not located in all counties, primarily
because of the high cost of installation and operation. 1In fact,
in the Northern Washington Intrastate region, there are currently
no state supported air monitors.

Areas within the state where monitored values have exceeded
the federal National Ambient Air Quality Standard (often several
exceedances over a period of years) are designated as non-
attainment and are subject to strict limitations on future
industrial growth. Failure to develop a plan which shows
attainment of the standards within a reasonable period of time
could result in the federal government withholding funds targeted
for sewage treatment and highways.

Figures 5 through 10 show monitoring locations within each
region.
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In addition to these criteria pollutant monitors, the state
also operates a visibility monitoring network (for a description
of the visibility program, see section III.A.4.). A map of the
sites used in the visibility monitoring network showing the
proximity of the monitorinag sites to Wilderness areas is included
on the following page, Figure 11.

Additional monitoring in the state includes a toxics air
monitoring site located on the Tacoma tideflats, radiation
monitoring around the Hanford Reservation conducted by the
Department of Social and Health Services, and several acid
precipitation sites along the crest of the Cascades.
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2. Air Contaminant Emissions

There are two basic measurements in air quality - ambient
air concentrations and pollutant emission rates. Though the two
measures are obviously related, the relationship isn’t
necessarily simple. The ideal situation would be to have enough
ambient air monitors to be able to characterize the air at all
places at all times. However, as noted in the previous section,
air monitoring can be very expensive, and all we can
realistically hope to do with the network is to generally
characterize regional air quality. If this were our only tool
for determining air quality, we would be hard pressed to estimate
concentrations a half mile .downwind of a major air pollution
source based solely on ambient air measurements taken across town
or, more typically, across the county. Source emission rates,
combined with mathematical models, help us to estimate what the
ambient concentration would be if we were to monitor. This
method is therefore a valuable tool as an alternative to air
monitoring.

The Washington Emission Data System (WEDS) is a compilation
of source and emission rate information. Emissions are either
‘estimated using standard emission factors or are determined based
on tests of stack gases, known as source tests. Sources are
classified as either point or area sources, the distinction being
that point sources collect air contaminants to be discharged '
through a stack. Typical area sources include motor velicles,
slash burns and other outdoor burning, woodstoves, dry cleaners,
and fugitive dust from unpaved roads and parking lots.

The following emission rate figures have been broken into
two groups - criteria pollutants and non-criteria, or toxic,
pollutants. Figures 12 shows the relative contributions
statewide of area versus point sources of criteria pollutants.
For a more comprehensive analysis of the criteria pollutant

emission sources, a region by region breakdown is included in
Appendix A.
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All the criteria pollutant emissions are dominated by area
sources with the exception of S02, generally associated with
power plant emissions. This dominance by area sources is
significant since the effectiveness of control strategies is
directly related to how much of the total would be affected by
the strategy. For example, strict limits on VOC emissions from
chemical production facilities could reduce emissions by 300 tons
or more, but in light of the estimated 2.3 million ton emitted by
area sources, it is doubtful that the air quality improvement
would even be measurable.

Major sources of each of the criteria pollutants include:

Carbon Monoxide Transportation
Aluminum production

Particulates Transportation
Woodstoves

Slash burns

Sulfur Dioxide Electric Utilities
Boilers (small and industrial)

Volatile Organics Transportation
Gasoline delivery, storage

Nitrogen Dioxide Transportation
Electric utilities
Industrial boilers

It is easy to see from the above chart that transportation
is the most significant contributor to criteria air pollutants.
Statewide summaries of the principle sources of each criteria
pollutant, and toxic pollutants treated as a group, can be seen
in figures 13 through 18. Similar charts for each air quality
control region are included in Appendix A.
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It is also useful to look at trends in emission rates.
Criteria pollutant trend plots for are included in Appendix B
point sources only. Area source emissions have not been
routinely updated and are therefore meaningless to plot for the
purpose of trend information.

There are about as many sources of toxic air pollutants as
there are the pollutants themselves - hundreds. However, once
again transportation related sources stand out as a major
contributor to the total toxics "pie". Appendix C shows the
breakdown, area versus point source, of the total air toxic
emissions in each region. It is also important when looking at
toxics not to focus only on total tonnage emitted. For a more
realistic view of the toxic problem, the potency of the toxic
must be considered. Figure 19 shows a traditional breakdown of
toxic emissions in the state (broken down by total tons emitted).
Figure 20 shows the statewide breakdown of toxics according to
their relative risk, taking into account potency. A similar
region by region breakdown is included in Appendix D.
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We have not included pesticides or asbestos in this chart
because neither are in the current emission database. It should
be noted that for the state as a whole and for each region, this
method of comparison indicates that dioxin is the most risky by
such a large amount that if we had included it as part of the
pie, the remaining risks would show up as mere splinters. Either
dioxin is a risk we should pay particular attention to, or our
emissions and/or potency numbers are out of line

3. Monitored Air Quality

The most useful and meaningful data in determining air
quality levels is actual monitored data. The State of Washington
has been monitoring criteria air pollutants since the 1960’s.

For this resource characterization, we generally looked the last
10 years of monitored data.

Unlike the situation for criteria pollutants, we have very
little monitored toxic data. Toxics monitoring is a very new
field, with its share of problems (i.e., detection limits are
often very low). Few states operate toxic air monitoring network
without a great deal of support from EPA, not only in terms of
manpower and equipment, but also in terms of technical support.
The EPA does operate a toxics air monitoring site in the Tacoma
tideflats area, which provides some limited data.

Since the federal Clean Air Act established ambient air
quality standards, the state’s primary focus has been to assess
air quality relative to these standards. The basic question has
been, "Do we meet the standard?" It is no surprise that
historical air monitoring summaries are tabulated on the basis of
these standards. For example, an area would be in violation of
the national standard for ozone if a site recorded four or more
exceedances of the one hour, 0.12 ppm standard within a three
year timeframe. It is complicated, but the point here is that
historical records tabulate the number of exceedances of this

standard. We felt that to ascertain data trends, other measures
were needed.

Going back to the raw data for each of the criteria
pollutants, there is an enormous amount of data, more than could
be analyzed for the purpose of this project. We decided to limit
the dataset we would review to data comprised of the highest 50
values for each pollutant for each year. Bearing in mind that
this is not an exercise in determining the status of compliance
with respect to ambient air quality standards, we felt that we
could get a good sense of the overall trend of the monitored data
within a given region by tracking three values from this
relatively small dataset:
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Max This is the maximum value recorded at any monitoring
location within the region for a given pollutant.

25th This is the midpoint of our yearly grouping of the 50
highest values.

50th The lowest value in the 50 per year per region
' dataset.

A review of the timeplots generated for each region and
pollutant shows some interesting trends. We found that the 25th
value was a good indicator of overall trends, being high enough
values to insure we are not simply in the area of background or
noise, yet producing a well behaved trendline unlike the peak
values, which tend to go through large swings from year to year.

Reducing all this information down to generalizations about
statewide trends has proven to be a challenge. Some pollutants
are very localized. It is not uncommon to find a monitored value
on one street differing considerably from one a block or two
away. Nonetheless, we refer the reader to figure 21, Washington
Trends in Air Quality, to get a general sense of how the state is
doing with respect to the criteria pollutants. Note in this
figure that we used the Puget Sound AQCR for our example. Other
regions follow similar trends, though the values are lower in
most regions for most pollutants. These trends are also
consistent with nationwide trends, as daiscussed in Section III.B.
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The chart shows that things are not getting worse, and in
some cases are improving (CO, S02, and to a lesser extent ozone).
This could easily be misleading. Regarding SO2, much of the
improvement in what were already quite low values can be
attributed to the shutting down of a large source in the mid-
1980’s. CO continues to be a problem, particularly in the winter
months when inversions are likely to happen (see section I.B.1.).
Nationwide, CO levels have been on the decline, largely due to
the federal new car emission standards. Dramatic improvement in
emission rates from new cars relative to older cars resulted in
marked air quality improvements in most metropolitan areas. The
concern is that the most significant improvements have already
happened - there are fewer pre-1981 cars on the road traveling
fewer miles, and new car standards have not been tightened in
recent years. Working against the improvement in new cars has

been a steady increase in the number of cars on the roads and the
number of miles traveled.

An interesting phenomenon of vehicular related pollution is
that emissions do not increase in direct proportion to the
population or the number of cars, it can increase at a
significantly higher rate. As more cars clog the streets, the
street will eventually be at capacity - any more cars and you
have gridlock. At this point, even though there are only a few
more cars on the road, they may take twice as long to commute a
corridor, emitting CO the whole time.

The reader is referred to Appendix E for a region by region
trend plot of each of the criteria pollutants.

4. Areas Violating Air Quality Standards

As noted in the previous section, much of our monitoring has
been directed towards determining if areas in the state exceed
the national ambient air quality standards (NAAQS). There are
several areas that currently are classified as non-attainment.
Figure 22 shows where these areas are in Washington State. Note
that the non-attainment areas are generally grouped around major
metropolitan ares such as Seattle, Spokane and Tacoma, adding

credibility to the argument that air pollution is where the
people are.
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B. SUMMARY OF CURRENT AIR QUALITY

Despite our image as a state with clean air, our air
resource needs improvement. A number of areas are not in
attainment of the national health based standards, several
communitices suffer from the effects of many different toxic air
pollutants mixing together to form an unhealthy soup, and recent
evidence indicates that if we were to monitor at sites further
downwind of the Seattle-Tacoma metropolitan area, violations of
the ozone standard would be likely.

Washington has 7 fine particulate non-attainment areas.
Much of the problem in the winter is woodstoves. The Department
of Ecology and Washington’s local air pollution authorities are
national leaders in the regulation of citizens’ use of
woodstoves. The effectiveness of this fine particulate control
strategy has yet to be determined. If such a strategy fails,
there is basically no other controllable source from which we can
reduce emissions and show any meaningful air quality
improvements.

Population is growing and to many commuters our highways are
fast becoming pseudo-parking lots during rush hour. Will mass
transit ease the burden, or will more roads be built so that more
cars can commute to and from crowded cities? Clearly, something
needs to be done to improve the air quality in those seven
communities which already exceed the CO standard.

The reader is referred once again to figure 21, Washington
Trends in Air Quality, in section A.4. above. A similar chart of
trends nationwide shows a more striking improvement for the
period 1975 to 1983 (see Figure 28 in Section III.B.). Again,
this would be expected as we move from control of the obvious,
big polluter to much tougher much tougher control strategies such
as convincing commuters to use mass transportation in lieu of
personal cars and homeowners to utilize heat sources that are
less polluting than wood.

In summary, it would appear that we are holding the line for
the time being. But we appear to be on the edge, and the
slightest of nudges will push us over. Further, it does not
appear that there is an underlying policy to prevent exceedances
of health based standards - that the infrastructure is geared
towards reacting to problems after they are discovered. It is
quite likely that with such an approach, we will soon have a
number of opportunities to react to problems.

c. POSITIVE ASPECTS OF CLEAN AIR

In addition to being vital to our health and well-being,
clean air can be beneficial in two important ways: by providing
an attractive environment for future residents and by attracting
tourists and visitors to our state.
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A recent proclamation by Governor Gardner sums up how
Washington’s environmental quality attracts visitors. "Whereas,
the state of Washington is widely acclaimed as one of the world’s
most magnificent scenic areas; and whereas, the people of the
state of Washington have alwavs considered the purity of the
environment as a top priority:; and whereas, the natural and
unspoiled beauty of Washington is a chief source of pride to the
state’s citizens and a prime reason for others to visit..." To
many people today, quality of life depends to a large degree on
quality of environment. It is common to hear of families moving
away from polluted areas. Large companies are locating in areas
which are likely to attract prospective employees, not scare them
away. The migration of people to the Northwest should be no
surprise given Washington’s environmental reputation.

Tourism has become an important industry in Washington
state. Few states can boost of natural resources and scenic
vistas even approaching those of Washiggton. Tourism added $3.7
billion to the state’s economy in 1987’. We can only speculate
on the degree to which Washington’s tourism industry might be
impacted if Washington suffered from the same levels of pollution
as are found in New York or Houston or Denver, or if acid
precipitation were to leave many of our alpine lakes devoid of
fish and our forests stunted and dying. As it stands, our air
quality is perceived by most as being pristine, contribution to a
very positive reputation for a tourism point of view.

Ironically, considering the impact from tourists joining
commuters on many of the state’s overcrowded freeways, it could
be argued that the more tourists attracted by our clean air (or

at least the reputation of clean air), the more the clean air
gets polluted.
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ITIT. Air Pollution Control Activities

A. REGULATING AIR POLLUTION IN WASHINGTON

1. The Federal Initiative

The first federal environmental law was the first version of
the federal Clean Air Act signed into law in 1963. Since then
several major amendments have been made including the 1970 Act
and the 1977 Amendments. A major reason the federal government
initiated air pollution control was to provide some consistency
nationwide and prevent States from competing for industry by
offering lenient control standards.

In contrast to other major federal environmental legislation, the
Clean Air Act does not provide direct funding to solve pollution
problems. The Act does provide money to State governments to
implement a control program but does not fund control directly.
Cleaning up the air was thought to be primarily the job of
industry (smokestack industry and automobile manufactures) and
that industry should be required to pay for the clean up. As air
pollution control is maturing it is becoming apparent that
targeting industry alone is not sufficient.

The Act mandates federal regulations to be promulgated to
implement portions of the law. The majority of the promulgated
regulations specify how the State governments are to implement
the law. In 1987 there were over three thousand pages in the
certified federal register of regulations pertaining specifically
to implementing the federal Clean Air Act (CFR 40 Parts 1-99).

The Act has not substantially changed in almost 12 years
even though repeated efforts have been made by Congress. The
political volatility of the Act is best demonstrated by the fact
that whole sections of the 1977 amendments have expired including
the requirement for all national ambient air quality health
standards to have been met, nationwide, by December 31, 1987.

2. Washington’s Response to Federal Requirements

Air pollution control in Washington is based on a rather
complex set of local, state and federal laws and regulations.
There are three levels of government involved, each having
certain, generally well defined, responsibilities. The federal
government, through the Environmental Protection Agency, sets air
pollution standards which apply nationally. The State
government, the Department of Ecology, is required to implement
those standards. In Washington a third level of government, nine
local air pollution control agencies, also have broad
responsibilities for implementing air pollution control
activities within their single or multi-county jurisdictions.

Figure 23 shows the jurisdictional boundaries of Washington’s air
pollution control authorities.
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All federal legislation and regulations apply, and are
therefore legally enforceable, from the federal level to the
State and local levels. All State legislation and regulations
apply to the State and local level. And finally regulations
adopted at the local level are enforceable by the local
government except where specific local regulations are acdopted &t
the State and/or federal government. The vast majority of the
regulations are essentially the same at the federal, state and

local levels and are therefore enforceable by all three levels of
government.

A total of 22 regulations form the kasis of the Washington
program and are implemented and enforced by the Department of
Ecology. The nine local air pollution control agencies also
implement and enforce most of the State regulations. Some of the
agencies have additional regulations that are more restrictive
than those of the Department of Ecology.

Ecology has developed over the past twenty years a
comprehensive set of air pollution control regulations. The
major regulations set up a new air pollution source review system
with emission standards, specifies the details of an inspection
and maintenance program for motor vehicles, adopts a set of
ambient standards some of which are more restrictive than the
federal requirements, and establishes specific requirements for
certain air pollution sources.

Washington’s regulations, in general, meet the requirement
that they provide, at a minimum, and equivalent level of control
as federal requirements. However as the federal requirements
change and become more complex it becomes more and more difficult
to amend and correct the regulations. One major federal
requirement which is not being met in Washington is the
establishment and implementation of a renewable, fee-based
permitting system for new and existing sources.

Hundreds of chemicals are routinely emitted into the air
that may present public health risks. The Clean Air Act
Amendments of 1970 required EPA, under section 112, to set
national emission standards for hazardous air pollutants. EPA
has moved slowly in implementing Section 112 of the Act issuing
only seven standards in seventeen years. Delays have been
attributed to shifts in EPA policy, uncertainty about the type
and amount of scientific data needed to support regulatory action
and time consuming development of technical and cost information.

After 1983 congressional hearings concerning the delays, EPA
conducted a broad study of the air toxics problem. EPA concluded
that public exposure to air toxics presented risks to human
health that required an aggressive response. A new strategy was
developed which depends on the states to regulate air toxics and
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sources that do not represent a national problem. Currently,
there are many states with air toxics programs in place or under
development. Washington is currently developing regulations for
controlling new sources of air toxics.

3. The Resource Dilemma

There is little question that air pollution control has
become more complex over the years. As we moved from cleaning up
the obvious, often uncontrolled sources to trying to clean up
that last one or two percent, we are finding that each new step
is' not only very costly but also technically complex. As the
technology advances, state and local regulators are finding it
increasingly difficult to maintain the technical competence to
insure that the decisions that are made and the approvals that
are given are sound and based on the most current technical
basis. Maintaining an adequate staff of competent professionals
has become a costly challenge to many state and local air
pollution control agencies.

Meanwhile, the responsibilities of the state and local
agencies has increased dramatically since the early 1970‘s. Air
toxics, acid deposition, asbestos and the control of fine
particulates are but a few of the programs that have been added
to what for most agencies was an already full plate of _
activities. Nationwide, funding of air pollution control efforts
has increased since the early 1970s. The picture, however,
differs considerably when we look at the inflation-adjusted funds
going into the ever-more complex air pollution control effort.
The difference is shown graphically in Figure 24.
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The picture looks much the same in the state of Washington,
with one important difference. Most states have responded to the
decreasing federal contribution for air pollution funding by
increasing source permit fees. 1In spite of the fact that the
1977 amendments to the federal Clean Air Act require all states
tc implement a fee based program, a handful of states, includiug
Washington, lack such a program. Under the circumstances, it is
essential that regulators make good decisions about which issues

are most urgent, and thus most important from a funding
standpoint.

4. Other Air Pollution Regulations

In order to provide visibility protection to the state’s
Class I federal visibility areas (see Figure 25), the Department
of Ecology has developed revisions to the State Implementation
Plan for the control of air pollution. These revisions implement
new programs, procedures, and regulations that will assure

visibility protection to the state’s scenic parks and wilderness
areas.

The key control strategies include amendments to regulations
for existing and future stationary sources and the development of
programs and procedures for prescribed burning.

The control strategies for prescribed burning include
scheduling of burns and reduction in total emissions. Prescribed
burning that could impact Class I areas will be greatly
restricted during visibility important days. The forest land
managers have established an objective of reducing total
emissions form prescribed burning in western Washington by 35
percent by 1990. Progress evaluation will be conducted every
third year to assure that reasonable progress is being achieved
by these control strategies.
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Woodsmoke control. Washington’s woodstove law, arguably the
most comprehensive in the nation, is an example of the type of
regulatory approach we can expect to see in the future. The law
limits sales of woodstoves to certified clean burning stoves,
restricts burning during periods cf impaired air quality as
determined by local air pollution officials, and requires
individuals to burn only properly seasoned wood. In spite of its
comprehensive nature, this law will have little impact without
the willing cooperation of the individuals burning the wood.
There simply are not, and probably will never be, adequate
enforcement staff to ensure a high level of compliance in all
communities at all times. Ultimately, the success of such a
regulatory approach will depend on the extent to which the
citizens understand that they are the source of the problem, and
the extent to which that understanding translates into an
"environmental ethic" - that is, a willingness to voluntarily
comply with a curtailment request with or without the threat of
civil penalties. Given the fact that woodstoves are the primary
contributors of several air pollutants, we are relying on this
regulatory experiment to work. If it does, it may well become a
model for future regulatory actions designed to control "people
sources" of pollution.

The Smoke Management Plan. In 1970, the Washington
Department of Natural Resources, USDA Forest Services, Washington
Forest Protection Association, Bureauv of Indian Affairs, and the
Washington Department of Ecology adopted a comprehensive smoke
management program (the Smoke Management Plan) for managing smoke
from prescribed burning on forest lands. The purpose of the
program was to maintain high levels of air quality in densely
populated and smoke sensitive areas throughout the burning
season. In 1971 the Department of Natural Resources (DNR) was
given sole authority for issuing and regulating burning permits
for abating forest fire hazards and improving land for
silviculture operations. DNR was further required to condition
the issuance of such permits to comply with air quality standards
established by the Department of Ecology. The Smoke Management
Plan was amended in 1975, 1983, and 1985 to make the program more
effective and to comply with federal Clean Air Act requirements
for visibility protection.

It was widely predicted in 1970 that prescribed burning
(i.e. slash burning) as a means of handling forest debris would
end within 10 years. As of 1989, slash burning is still common
practice. 1In 1986, the last year for which complete data is
available, over 1,200 prescribed slash burns were set on over
84,000 acres. Though this represents a significant reduction in
acreage relative to 1976 (approximately 20% less), prescribed
burning still accounts for a significant percentage of the total
emissions of some pollutants (see Section B. Threats to Air
Quality). Furthermore, recent studies have shown that impacts
from slash burning can cause violations of the national ambient
air quality standard for fine particulates. In addition, there
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is evidence that summertime visibility impairment, as measured by
the Department of Ecology’s visibility monitoring network, is
directly related to slash burning activity. All of this suggests
the need to reassess the Smoke Management Plan in terms of its
effectiveness as an air quality control program.

B. SUCCESSES IN THE CONTROL AND PREVENTION OF AIR POLLUTION

There is a clear relationship between increasing population,
energy demand and air pollution. Despite a concerted effort to
become more energy efficient, our per capita energy consumption
has not improved (see figure 26) and Washington’s population
continues to grow at an even greater rate than the rest of the
nation (figure 27). If Washington’s vision of the future is not
to be shrouded in dirty air, we will be depending more than ever
on our ability to control emissions and our willingness as
individuals to change our lifestyles in such a way that we have
less impact on the air that we breathe.
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Though future air pollution problems will be hard to solve,
we can be encouraged by the fact that we have had some air
pollution control successes over the past twenty years.
Nationwide from 1977 to 1986, particulate levels decreased 23%,
sulfur dioxide 37%, nitrogen dioxide 14%. carbon monoxide by 32%,
and ozone levels decreased by 21%". over the same time periods
in Washington, similar progress has been made (see Figure 21 and
Appendix E for details). Figure 28 graphically displays the
improvement nationally in criteria pollutant air quality.
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1. Getting the Lead Out - A Shared Success

Lead is a pollutant that is particularly toxic to young
children. Unlike most other pollutants such as sulfur dioxide
and ozone, lead has a particularly harmful effect on growina
children. The EPA recognized the unique toxicity of lead whecn ic
set national ambient air quality standards for lead. The
standard was set to keep the blood levels of lead in children
below toxic levels. At the time the standard was set in the mid-
1970’s, the primary source of lead nation-wide was lead in
gasoline. Many areag near heavily traveled freeways exceeded the
standard of 1.5 ug/m>. Seattle was no exception.

But lead from gasoline wasn’t Seattle’s only problem. A
secondary lead smelter in an industrial area in Seattle also
caused air quality standard violations. To correct the problem
the Department of Ecology, the Puget Sound Air Pollution Control
Agency, and the EPA cooperated in a plan. To reduce the emission
from cars and other gasoline powered vehicles, EPA developed and
implemented a program aimed at lowering the amount of lead in
gasoline. This strategy reduced the concentration of lead in the
air near I-5 in Seattle from over twice the standard to about one
third the standard. Nationwide, between 1977 and 1986, ambient
levels of lead in the air declined by 87 percent and emissions
decreased by 94 percent.

The secondary lead smelter caused ambient levels as much as
ten times the standard. The emissions not only came from the
stacks and the process, but from the lead laden dust carried out
by the trucks. Through better pollution control equipment, plant
operation and maintenance, and changes in the smelting process,
the area now meets the lead ambient air quality standard.

This example demonstrates that several levels of government
can work together to achieve reductions in emissions from a
variety of source types - in this case, cars and point sources.
It also showed that we can accurately predict the impacts of
reducing emissions from these sources This is important when one
considers that, if we are inaccurate in our predictions we either
fail to bring the air quality to acceptable levels or,
conversely, overregulate, which can prove to be very expensive.

2. CO - A Tale of Two Cities

Carbon monoxide is a colorless and odorless gas that affects
nervous and respiratory systems. Transportation sources
(basically the cars that we drive) are the primary sources of
carbon monoxide. Because of traffic and congestion, most urban
areas in the country have high ambient levels of carbon monoxide.
The greater Seattle area is no exception.
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Since Ecology first started measuring CO levels in Seattle
violations of the national ambient air quality standard have been
measured. In both 1976 and 1977 there were more than 150 days

above the standard. In those years the highest levels were more
than twice the standard.

To correct this problem, in the mid 1970’s Ecology, in
cooperation with local government, developed a plan for lowering
the CO levels in the Seattle area. Major parts of the plan
included an automobile inspection and maintenance (I/M) program
targeting most of western King County and transportation control
measures such as increased use of mass transit and carpools.

The progress in lowering CO concentrations in Seattle has
been significant. From 157 days above the standard in 1977,
there was only one or two in 1986 and 1987 while the highest
concentrations are today only about half of the 1977 levels.

Other parts of greater Seattle have not done as well. Even
with the reduction in emissions from the I/M and federal new car
standards, areas like Bellevue have not shown such a significant
improvement in air quality. Though transportation control
‘measures were included for this area, such measures were
significantly more effective in Seattle where parking costs were
high and transit service reasonably good. Bellevue CO levels
remained constant or slightly increased since we first started
measuring CO in 1978. The days per year with violations ranged
from two to eight with no clear trend. Because most of the cars
in Bellevue are under the same I/M program as the cars in Seattle
it is likely that the transportation control measures in Seattle
are the biggest difference between the two cities. One could
only speculate what the air quality in Bellevue would be if
Bellevue adopted similar transportation control measures.

The reader is referred to sections I. and II., Background
and Current Status and Trends, for a more complete discussion of
CO concentrations, emissions and trends.

3. The "Smell" of Success at Pulp Mills

The most significant sources of odor is Washington have for
years been the state’s kraft pulp mills. The kraft pulping
process produces a very .odorous class of chemicals called reduced
sulfur chemicals. These gases have a "rotten egg" smell and can
be smelled at very low concentrations, less than one part in a
billion. Before the state set the first odor control regulations

in about 1970, it was common to smell the kraft pulp mills ten to
twenty miles away.

Both Washington and Oregon saw a need to control the
emissions from kraft mills. We also saw advantages in developing
standards jointly. As a result of a joint effort of the two
states and the industry emission standards were developed for
recovery furnaces. These standards required reduction of
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emissions by about 95% from the recovery furnaces and allowed the
industry time to develop, design, and install new equipment. To
comply with the new standards many of the pulp mills installed
new recovery furnaces which cost as much as $100,000,000 in
today’s dollars. The regulation also required the mills to study
other emissions sources and report back to the Department of
Ecology. These studies showed that after reducing the emissions
of reduced sulfur compounds from recovery furnaces by a factor of
twenty or more, other sources such as lime kilns and digestors
became major sources. By the mid- 1970s Ecology reviewed the
information and set new emissions limits including much lower
levels from lime kilns and requirements to treat the gases from
the digestors. 1In the late 1970’s EPA proposed and Washington
adopted even more stringent standards for both new and existing
kraft mills. These current standards limit the emissions of
reduced sulfur compounds to five parts per million (5 ppm) or
about one hundredth the amount that an average recovery furnace
emitted before controls were first required.

Kraft pulp mills in Washington still have the distinctive
odor of rotten eggs, even though the emissions have been reduced
by as much as a factor of one hundred. Maybe we will never be
able to eliminate the odor, but we have significantly reduced the
amount of odor and made the surrounding areas more livable.

4. Controlling Fluoride - A Washington Success

Fluoride is a toxic pollutant which, at very high levels,
can affect cattle and crops. For this reason we classify it as a
welfare related pollutant. Health related pollutants directly
affect human health. In Washington, the major source of fluoride
emissions are our state’s seven primary aluminum smelters. The
aluminum smelters in Washington produce about thirty percent of
all the aluminum refined in the country.

At one time fluoride emissions from the aluminum plants
caused crop damage and cattle illness. On their own the aluminum
plants reduced their emissions as the body of evidence became
clear. In the late 1960’s, Washington state saw a need to reduce
the emission further. The Department of Ecology worked with the
aluminum industry and citizen’s groups to develop new emission
standards for the industry in Washington. Standards were set for
both ambient air quality and the amount of fluoride in forage.
These standards were among the first in the country. Although
they have not significantly changed in almost twenty years, the
standards are still among the most stringent in the country.
Prior to setting standards for new aluminium plants, EPA came to
Washington to look at our existing plants for examples of the
best control technology available. The industry developed new
technologies for controlling both fluoride and particulate
emissions while at the same time reusing both. For most plants
the savings gained from controlling fluoride and particulate
emissions offset a substantial portion of the annual operation
costs of controls.
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Ambient levels of fluoride have been reduced considerably
and, unlike the situation that existed before the implementation
of these standards, there are no longer lawsuits against the
aluminum plants claiming damage to crops or cattle.

5. Motor Vehicles - Improving but More Work Remains

In the Environment 2010 Comparative Risk Project - Ambient
Air Pollution, it was estimated that over 1,700,000 people live
in areas that exceed the federal standard for carbon monoxide
(most of which comes from motor vehicle tailpipes), and that over
3 million people are exposed to elevated levels of ozone during
the warm summer months. Ozone is formed in the atmosphere when
sunlight triggers chemical reactions between naturally occurring
atmospheric gases and pollutants such as volatile organic
compounds (VOCs) and nitrogen oxides. VOCs are released into the
air through the combustion, handling, and processing of petroleum
products. Nitrogen oxides are also produced by combustion
sources, including motor vehicles.

One simple way to reduce both CO and ozone levels would be
to reduce driving, thus reducing both tailpipe emissions (CO and
NOx) and VOC emissions by reducing the amount of fuel that needs
to be refined, stored, delivered and pumped into cars. The
driving public has been reluctant to reduce, and in fact have
increased their driving in recent years, as is evident frgm the
steady increase in consumption of motor fuels (figure 29)°.
Nationwide, Americans increased their driving by almost two
billion vehicle miles between 1980 and 1984, and in Washington,
motor fuel consumption increased by nearly 30% between 1970 and

1986, despite ) dramatic improvement in fuel efficiency over that
period of time”.
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As can be seen by the ozone and CO trend plots in Appendix
E, ambient levels of both these pollutants have been declining.
This is due in large measure to the Federal Motor Vehicle Control
Program, working in concert with Washington’s motor vehicle
inspection and maintenance (I/M) program. Since federal emission
standards were first set fur 1968 model passenger cars, both CO
and hydrocarbons (VOCs) have been reduced by 96 percent from the
uncontrolled cars of the sixties. The I/M program contributes an

additional 24 to 28 percent reductisn in CO and VOC emissions
from the tested vehicles each year

Despite the success of both the federal new car program and
the state I/M program, in the absence of either significant
reductions in vehicle miles or more stringent new car standards,

increases in both ambient CO and ozone are likely in many areas
of the state.

C. OPPORTUNITIES ARISING FROM SUCCESSFUL AIR POLLUTION CONTROL
EFFORTS

Until recently, the quality of life in America was measured
by the extent to which our economy grew and our businesses
prospered. The business of America meant large factories - the
so-called smokestack industries. And until recently, one could
almost measure how prosperous a community was by the degree to
which the air was filled with soot. The attitude was, "Business
is business, and business must grow, regardless of how dirty the

air gets, you know", to paraphrase a well known children’s
author.

The economy has changed in recent years. More and more of
the nation’s gross national product goes to '"clean" services, and
the competition between communities to attract such industries is
keen. While product based industries were often limited in their
choices of where they could locate based on the availability of
natural resources (i.e., cheap hydropower for aluminum smelting
and wood supplies for paper pulping), service based industries
generally aren’t so limited. Their choice will often come down
to which area offers the best "quality of life" for the firm’s
current and prospective employees.

When it comes to quality of life, Americans are now far more
concerned about environmental issues, and perhaps foremost among
those is air quality. What opportunities does clean air provide?
How important is a view of Mt. Rainier or Glacier Peak from the
deck of a ferry on Puget Sound? What is the difference between
flying into the Seattle or Spokane airport on a clear summer day
compared to descending into a smog shrouded Denver or Houston?
All else being equal, air quality just may be the deciding factor

in the choice of which state will become the home of the next
Microsoft.
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In 1987, an economic consultant studied Pierce County’s
economy. The Department of Trade and Economic Development wanted
to know how the county’s economy could be stimulated. Among the
findings was a conclusion by the consultant that Pierce County,
and in particular, Tacoma would be hard pressed competing with
other cominunities as long as their air quality was poor, or
perceived to be poor, by potential businesses. Much of that
perception is based on the so-called "odor of Tacoma" from the
town’s pulp mill. What opportunities are created from clean air?
A task force with representatives from county and city
government, business and the public in the Tacoma area have
worked for over a year to hammer out a series of recommendations
which they hope will improve the air quality, and ultimately the
quality of life in their community. Clearly, in their view,
their efforts to improve air quality will provide substantial
economic opportunities for the community.



59

IV. Future Impacts on Air Quality
A. POPULATION GROWTH AND SHIFTS IN THE LABOR MARKET

Washington’s population has grown at a more rapid rate than
the nation’s as a whole (see Figure 27, Section III.B.). This is
particularly significant as it relates to air quality because so
much of the pollutant emission budget is directly related to
"people pollution" - motor vehicle emissions and wood burning
pollution are two prime examples. Equally important from an air
quality standpoint are the emissions resulting frem our demand as
consumers for more products and services. More people mean more
homes, aluminum cans, lumber, paper, dry cleaning, and all the
other assorted goods and services which result in incremental
contributions to air pollution emissions. Generally, we have
assumed that as the population increases, air emissions will
increase proportionately. The notable exception to this is
transportation related emissions, where both vehicle fueling and
miles traveled are likely to increase at twice the rate of
population growth (see Section V.A. for further discussion).

With regard to shifts in the labor market, few such shifts
would result in significant impacts to the air resource, though
on a localized basis pollution levels can be profoundly effected
by even small businesses. On a regional basis, however,
monitored air guality would not be expected to change
significantly strictly due to changes in the labor market.

For a complete discussion of our projection of population
increases in each of the air quality control regions, and the
resulting projected increase in air emissions, the reader is
referred to Appendix E (population) and Appendix G (emissions).
Key data from these tables are summarized below:

Projected Population and Emission Changes
from 1988 to 2010

Projected Population Projected Emission
Region Change (%) Change (%) *
olympic - NW 25.12 . 45.8
Southwest _ 14.64 31.0
South Central 2.60 36.0
Northern 11.80 19.1
Puget Sound 29.92 53.7
Eastern 8.72 15.7

* - Total of all pollutants
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B. CHANGES IN TRANSPORTATION PLANS
1. Motor Vehicles as Sources of Air Pollution

The use of motor vehicles is either the largest or one of
the major sources of air pollution in most urban areas in
Washington. The carbon monoxide health standard is being
violated in at least seven urban areas in Washington and motor
vehicle exhaust accounts for almost all of the pollution.

Even just the movement of vehicles can cause air pollution
problems. For instance the use of motor vehicles contributes to
the particulate (PM-10) pollution problems in some urban areas by
causing dirt on roadways to be thrown into the air.

In addition to exhaust emissions and emissions from movement
on roadways, motor vehicles cause emissions of significant
amounts of volatile organic compounds, which react with other
chemicals to form ozone. The fueling of vehicles and leakage of

vapors from hoses and carburetors on the vehicle cause harmful
emissions.

The federal new car emission standards are the same today as
they were in 1981. Therefore any additional reduction of
emissions from tailpipes must come from post 1981 cars replacing
the higher emitting pre-1981 cars. In areas where population is
increasing it is easy to understand how more vehicle use may

quickly offset any decreases from newer cars replacing older
cars.

In an attempt to maximize the effectiveness of the federal
new car standards Washington has been implementing a vehicle
inspection and maintenance (I/M) program. It is well known that
the efficiency of federally required vehicle emission controls
deteriorate with age and use. To minimize this deterioration
motor vehicles in two urban areas (Seattle and Spokane) are
required to have the emissions checked and adjustments to the
vehicle made if necessary. This State program is helping ensure
that the emission controls from the federal program will continue
to operate through the life of the automobile.

2. Mitigating the Impacts of Growth

While the federal new car standards, with I/M assisting in
their implementation, are effective in reducing emissions, they
cannot necessarily be expected to be adequate in areas of growth.
Without offsetting emission reductions, growth will inevitably
result in ever increasing air pollution.

Several areas in Washington have been experiencing
significant growth. In the Seattle-Tacoma-Everett metropolitan
area, between the years 1980 and 1988 the use of motor vehicles
increased by 77%, while population only increased by 14% during
that time. Even with this tremendous increase in traffic, the
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number of days of violation of the carbon monoxide health
standard at several monitoring sites did not clearly demonstrate
any significant trend either increase or decrease. In the years
up to 1982 however there was a clear indication of a decrease at
the Seattle site (112 violation days in 1972 and 2 days in 1982).
Also of interesc is tne lack of an increase or decrease trend at
the Bellevue monitoring site, where there have been between 2 and
8 violation days per year since 1978 (3 in 1978 and 4 in 1987).

While it is difficult to draw any quantitative conclusions
from this information it is logical to say that in the face of
high traffic (and therefore potential automobile pollution)
increases at several carbon monoxide monitoring sites held
relatively constant. Some combination of offsetting reductions
must have been implemented successfully for this lack of
increased air pollution.

The Seattle area has been particularly aggressive in
implementing transportation projects which help alleviate traffic
congestion and therefore decrease air pollution from motor
vehicles. Carpool/vanpool programs, exclusive bus and carpool
lanes, improving the mass transit system all are really air
pollution control measures. Because analysis of air pollution is
an inexact science it is difficult to quantify reductions from
any one control measure. However it is possible from an
intuitive standpoint to say that air pollution would be much
worse had the measures not been implemented.

Prompted by new state legislation allowing for the
continuation of motor vehicle emission inspection and maintenance
(I/M), an analysis will be performed in the next several months
which will better indicate the impact growth, I/M and other

control measures on carbon monoxide levels in several urban areas
in Washington.
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V. Air Quality in the Year 2010

The Environment 2010 Committee estimates that population
will increase 32% statewide between now and the year 2010. 1In
the following sections we will project the impact this increase
in population will have on future air quality. An analysis of
impacts projected to the year 2010 for each of the air quality
control regions is included in Appendix G.

A. Assumptions

There are several factors which will significantly influence
air pollution emission rates - changes in motor vehicle usage and
fuel consumption, economic activity (especially in industries
that are significant sources of air emissions), changes in how
residents heat their homes, mass transit ridership, effectiveness
and durability of control devices, to name a few.

Though we could project how each of these factors might
change over the next 20 years, and from those projections
estimate the net increase or decrease in pollutant emission
rates, there are inherent uncertainties with each of these
projections. We feel that we can be at least as accurate by
making a few simplifying assumptions.

Transportation Related Emission Sources. In spite of an
impressive improvement in motor vehicle fuel efficiency, fuel
consumption has increase significantly in recent years (see
figure 29). Fortunately, vehicle emission rates improved over
the same period, resulting in a general improvement in carbon
monoxide and, to a much lesser extent ozone monitored levels
(refer to figure 21). Future improvements in emission rates from
new vehicles are not anticipated in this study, however, and we
are forecasting vehicle miles traveled (VMT) to increase faster
than population. Over the last 17 years, VMT nationwide
increased 65% while population increased 20%. Based on this 3 to
1 ratio and the projected 32% population increase, we would
forecast an increase of 104% in VMT between now and the year
2010. Offsetting at least a part of this increase would be the
limitations in carrying capacity of our highways. For the
purpose of this study, we estimate VMT growth, and therefore
transportation related emissions growth, at twice the rate of
population growth - 64% statewide between now and the year 2010.

Non Transportation Related Sources. In the absence of
additional pollution control efforts, as the population
increases, so too does the pollution. As we build more homes, we
install more fireplaces and demand more from the factories and
businesses that supply the products we need. We assume for the
purpose of this study that non-transportation related emissions
will increase at the same rate as population.
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Current Trends. Our projection of future air quality begins
with an analysis of current trends. Population and
transportation related trends will be adjusted by the extent to
which current monitored values are trending upwards or downwards.
This analysis used the ten years of ambient data taken in the
Puget Sound AQCR as described in Section II.A.3. Although the
use of the 25th highest measured concentration reduced the
scatter in the data, additional analysis was required to
determine trends. For such a limited amount of data, the
exploratory analysis technique of using running medians is
especially useful. The resulting trends for carbon monoxide,
particulate matter, and sulfur dioxide are clearly seen in
Figures 30, 32, and 33. The ambient concentrations of ozone are
highly dependent on the highest temperatures recorded during the

.year and, as Figure 31 clearly shows, the trend in ozone
concentration is uncertain.

Natural Sources. Not all air pollution sources are manmade.
Any analysis of pollutant sources should include and accounting
of natural sources - volcanos, forest fires, biological
processes, etc. With these estimates, we can predict the impact
on air quality that an increase in emissions from one source type
would have. This study assumes the fo}iowing percentages of
natural source emissions to the total.

CO: 10% from forest fires, oceans, terpene reactions, etc.

VOC: 50% from biological processes

TSP: no estimate; negligible in urban areas, significant in
rural environments

S02: negligible; principle source volcanos.

Toxic Pollutant Emissions. We will assume for the sake of
this study that trends in toxic air pollutant emissions can be
predicted using criteria pollutant trends as a surrogate. Motor
vehicle tailpipe emissions are the primary source of carbon
monoxide (see figure 13). A number of other pollutants come from
internal combustion engines - nitrogen dioxide, lead, toluene,
benzene, xylene, and formaldehyde. Ozone trends might be
followed by any volatile organic, many of which are toxic, while
S02 trends might be representative of emissions from smokestack
industries. Given the lack of historical toxic emission data,
our projections of future air quality will be based of our
projections of criteria pollutant air quality.

B. ATR QUALITY IN THE YEAR 2010

In this section, we will project the status of the air
resource in the year 2010 using the Puget Sound AQCR as our
example, a region in which over half the state’s population
resides, in which a majority of the air pollutants are emitted
and an area that has been extensively monitored over the years.
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In addition to the significance of the Puget Sound Region in
terms of population and industrial activity, our most accurate
emission estimates are generally from this area, where a number
of emission samples have been taken (typically a far more
accurate emission estimation method than the ordinaryv factoring
approach). Each air quality control region differs to some
extent - emission sources vary, populations are projected to
change at different rates, etc. Projected air quality for each
of the six regions was derived from data in Appendix F and G, and
are summarized below.

The basic formula used to project 2010 air quality levels is
as follows:

2010 Estimate = C * (1+ F*P) (1)
where:
C = Current monitored value ("25th" value)
F = Fraction of total emissions manmade (not natural)
P = Projected fractional increase in emissions, as
determined in equation (2) below.
and:
P = Pop * (1 + Fy) (2)
where:

Pop = fractional increase in regional population
Fy = fraction of total emissions from transportation
related sources.

Note that Appendix G lists, by source type (transportation
or non transportation related), emission sources within each
region. From this compilation, Fi, the transportation related
fraction, can be determined.

As noted above, this equation was adjusted in our analysis
to account for current trends. To do this, we estimated the
slope of the current trendline (the rate of decline or increase)
and "overlayed" the estimated growth-related estimates. For
example, if the current trend of a given pollutant were declining
at the rate of 1 ppm every 4 years, and our growth related
increase were 1.5 ppm every 4 years, the net projected increase

would be 0.5 ppm every 4 years, or 2.75 ppm between 1988 and the
year 2010.



1. Carbon Monoxide.

Referring to Appendix E, the Puget Sound AQCR average CO
concentrations as represented by the 25th highest values have
generally declined since 1979, but have shown a tendency in the
lxst three years to level out and begin to increase. Currently,
concentrations are neither trending up nor down.

The following values are used in equations (1) and (2) to
estimate Puget Sound AQCR concentrations in the year 2010:

C = 9.0 ppm

F = 0.90

Pop = 0.35

Ft = 0.62

P = 0.57

2010 Estimate = 9.3 * (1+ 0.90 * 0.57) = 13.7 ppmn
= 51% increase over current levels
2. Ozone.

Referring to Appendix E, the Puget Sound AQCR average 03
concentrations as represented by the 25th highest values have
generally increased since 1981 following a period of decline.
Over the past four years, values have been within 0.01 of 0.07
ppn, showing no apparent tendency to increase or decrease. We
will assume the current trend is flat.

The following values are used in equations (1) and (2) to
estimate Puget Sound AQCR concentrations in the year 2010:

C = 0.07 ppm

F = 0.50

Pop = 0.35

Fy = 0.70

P = 0.60

2010 Estimate = 0.07 * (1+ 0.50 * 0.60) = 0.09 ppm
= 30% increase over current levels
3. Sulfur Dioxide.

Referring to Appendix E, the Puget Sound AQCR average SO02
concentrations as represented by the 25th highest values have
consistently declined over the past ten years. The rate of
decline over the past four years has been 0.0005 ppm each year.
Projecting this decline to the year 2010, we would estimate a
0.01 ppm decrease in current levels without accounting for
population impacts.
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The following values are used in equations (1) and (2) to
estimate Puget Sound AQCR concentrations in the year 2010:

C = 0.022 ppm
F=1.00

Pop = 0.35

Fy = 0.09

P = 0.38

2010 Estimate = 0.022 * (1+ 1.00 * 0.38) = 0.03 ppm
2010 Estimate (adjusted) = 0.03 - 0.01 = 0.02 ppm
= no change over current level

Note that this adjusted estimate which takes into account
the current tendency for monitored values to decline may be
optimistic since much of the decline in monitored values, and
therefore the basis for the negative trend, can be attributed to
the closure in the early 1980’s of the Asarco smelter in Tacoma.

4. Particulate Matter.

Referring to Appendix E, the Puget Sound AQCR average
Particulate Matter (TSP) concentrations as represented by the
25th highest values have shown a tendency to increase slightly in
the last ten years. Over the past four years, values have not
differed by more than a few percent, showing no apparent tendency

to increase or decrease. We will assume the current trend is
flat.

The following values are used in equations (1) and (2) to
estimate Puget Sound AQCR concentrations in the year 2010:

C = 181 ug/m3

F = 0.90 assumed
Pop = 0.35

Fy = 0.72

P = 0.60

2010 Estimate 180 * (1+ 0.90 * 0.60) = 282 ug/m3

54% increase over current levels

(I

5. Toxics.

Lacking both trend information and monitored data, we will
"assign" each of the targeted toxic air pollutants to one of the
criteria pollutants above based on the rationale given in the
beginning of this section. Again, the only purpose in doing this
is to overcome a lack of data, not to suggest that we can predict
what ambient concentrations of toxic pollutants might be found in



the year 2010.

Further analysis of this issue would be

appropriate once an adequate database has been established.

Surrogate: Carbon Monoxide
Principle Source(s):
Estimated increase, 15388-20i0:

Toxics in this category include:

Surrogate: Ozone
Principle Source(s):
(precursors)
Estimated increase, 1988-2010:
Toxics in this category include:

Surrogate: Sulfur Dioxide
Principle Source(s):
Boilers
Estimated Increase, 1988-2010:
Toxics in this category include:

Surrogate: Particulate Matter
Principle Source(s):

Estimated Increase, 1988-2010:
Toxics in this category include:

It would be far too speculative to use these projected
increases in emission rates to estimate the increase in risk
However, it should be

associated with the toxic pollutants.

Vehicle tailpipe emissions
51%

Toluene
Benzene
Xylene
Formaldehyde

Natural biological action
Vehicle refueling
30%

Dichloromethane
Ethylene dichloride
Ethylene dibromide
Perchloroethylene
Trichloroethylene

Electric utilities

no change

Arsenic
Beryllium
cadmium
Chloroform
Chromium
Fluoride
Mercury
Nickel
POM’s

Motor vehicles
Woodstoves

o,

K3
Acetaldehyde
Dioxins
Phenols
Formaldehyde
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noted that, with few exceptions, these toxics are currently not

regulated, nor are emissions of these substances measured or

concentrations sampled in the ambient air.
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cC. SUMMARY OF PROJECTED AIR QUALITY IN THE YEAR 2010

Generally, outside of the Puget Sound AQCR, monitoring data
is very limited. Thus it is difficult, at best, to determine
historical trends. 1In order to estimate increases in air
pollutiun concentrations over current values, we will use the
simplfying assumption that current trends are flat. Using data
from Appendix F and G, estimated increases in ambient air

pollution levels for each air quality control region are as
follow:

Percent Increase Relative to 1988 Levels

Cco 03 S02 PM
Puget Sound 51% 30% n/c 54%
Olympic - Northwest 44% 21% 31% 37%
Southwest 32% 15% 22% 27%
Northern 18% 9% 16% 8%
South Central 33% 19% 28% 17%
Eastern 13% 8% 27% 8%

Figures 30 - 33 graphically show our projections of future
air quality, based on 25th values, in the Puget Sound Region.
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Oour conclusions regarding what we see from these plots ares
as follows:

o} co The average CO concentrations as represented by
the 25th highest values have generally declined
since 1979, but have shown a tendency in the last
three years to level out and begin to increase.
Being primarily a transportation related

pollutant, we expect significant increases between
now and the year 2010.

o 03 After several years with relatively low values,
ozone has begun to climb. Since 1981, the 25th
high has almost doubled from .04 to .07, though
the rate of increase in recent years has been
quite slow. Again, we would project that this
upward trend will continue in the absence of
additional control measures.

o S02 oOur plot shows a steady decline in 25th high S02
values throughout the most recent 10 year period.
Continuation of this trend, or perhaps leveling

out at the currently low levels, is what we would
project.

o PM Our plot shows that we have been holding the 1line
against increases in particulate matter (PM)
concentrations. Significant increases in PM
emissions are anticipated, however, resulting in
high values throughout the state.

Given the status quo scenario followed in this study, we
would expect new areas to exceed the CO and PM standards, while
areas that already violate standards will continue to do so.
Interestingly, once violations are recorded, the Department of
Ecology, EPA and local authorities would probably respond in
earnest to the problem, but such response is often too little too
late. It is not uncommon to find that effective control programs
are not implemented until three or four years after air pollution
standards are exceeded. Some delays are unavoidable, others
institutional - in any case, the process can be expected to be
slow. Some key steps in the process include:

Submit air monitoring data to EPA, after QA by state
Data analysis (monitoring/modeling/emissions inventory)
Attainment demonstration

Compliance schedules

Implementation

0Oo0OO0OO0O

This example serves to illustrate a point. Often there is a
substantial, yet legitimate lag between when an air quality
problem is "officially" discovered and actual air quality control
strategies are implemented. Without taking steps to avoid
nonattainment, it is our judgement that given a 30 percent growth
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rate, nonattainment of one or more pollutant will be inevitable
in urbanized areas that are not currently so designated.

our conclusion is that, given the no additional control
scenario, the outlook for the air resource is bleak. Two
furidamental changes relative to current practice will be needed
to stave off significant problems between now and the year 2010:

o The public needs to understand there role in cleaning
up the air - that they are a major part of the problem
and that the solution will depend on their changing
lifelong habits, the most important of which being the
single passenger car mode of transportation.

o Air pollution control must shift from being reactive to
preventive - a "prevention, not just attainment"”
philosophy.
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The following table projects population increases, and
the resulting population density changes for each of
Washington’s 39 counties. These estimates are grouped by
air quality control regions, and the resulting regional
statistics are presented. These projections were used
elsewhere in this report, in conjunction with estimated
emission rates from each of the regions (see Appendix G)

in
our estimates of future air quality levels.
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The percentage difference between 1984 county populations
and projected 2010 population as shown on this map are based
on county population estimates that were extrapolated from
official statewide population projections for 1984 and 1988,
using a ratio calculation. The 1984 and 1985 statewide
projections, provided by the Washington State Office of

Financial Management (OFM), were derived from U. S. Bureau
of Census Reports.

Projected county population estimates have not yet been
adjusted by Office of Financial Management (OFM), therefore
the pecentages shown here do not reflect adjusted population
forcasts. Adjustments would take into account certain
special circumstances that may account for population
fluctuations between 1984 and 1988 populations. What this
means is that forecasted population decreases, especially
those showing more than a 20 percent decrease, may reflect a

greater decrease than will be projected once figures are
adjusted at the county level.
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