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From the Agency Secretaries

We are fortunate to live in a state with rich scenic beauty and abundant natural
resources. Since the Gold Rush, California’s diverse environmental assets have
drawn people to the state and driven the development of the now-fifth largest
economy in the world. However, the stresses of continuing population growth
and economic expansion challenge our ability to protect public health and
environmental quality. Meeting these challenges will require new approaches

that rely on better information about our environment.

This report, Environmental Protection Indicators for California, presents the
foundation for measuring the state’s environmental quality in terms relevant to
both human and ecosystem heath. The indicators in this report provide objective,
scientific information by which to assess California’s environment and to guide
our efforts in sustaining it for future generations.

This report represents an 18-month effort of the California Environmental
Protection Agency and the California Resources Agency — two cabinet-level
agencies with different, yet complementary, missions to protect the environment.
Other state entities, including the Department of Health Services, as well as
various other stakeholders, collaborated on its development. Consequently, we

have not only established an environmental indicator system, but also have built
and strengthened partnerships that will help us achieve our shared goals.

This report is just the beginning of an ongoing process to integrate and use
information about the environment in a more meaningful way. In developing
the initial set of indicators, we have gained a better awareness of what we
know, and of what we need to know, about our environment. In the coming
years, the Environmental Protection Indicators for California, or EPIC, Project
will work with the Resources Agency’s Legacy Project and other related
assessment efforts within state government to enhance our capacity to report
on California’s environment and natural resources and to frame new

approaches to solving environmental problems.

We hope this report provides you useful information about California’s
environment. We are committed to assessing and updating these indicators to
ensure that our efforts to protect California’s environment are worthy of you, the
people of California.
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WHAT ARE ENVIRONMENTAL INDICATORS?

Environmental indicators are measurements that track

as well as countries and international organizations

adopted environmental indicators. Examples of €

acreage in the state.

Days Over California 8-Hour
Carbon Monoxide Standard, Los Angeles Area
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g unhealthy levels of carbon monoxide
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area. This area was the only major
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40 1 unhealthy days since the early 1990s.
This trend is primarily due to the
state’s efforts to reduce gasoline
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WHY DOES CALIFORNIA NEED
ENVIRONMENTAL INDICATORS?

Environmental planning is more important now than
ever before. The stresses of population growth and
economic expansion present challenges to the environ-
ment. Taking appropriate action to meet these chal-
lenges will require new approaches that rely on better
information about our environment. Environmental
indicators provide objective, scientifically based tools for
tracking changes occurring in the environment. They
improve our understanding of the environment and how
human activities (along with other factors) can influence
it. When included as part of a planning process,
environmental indicators can be used in setting goals
and tracking progress toward those goals.

California Population 1850-2000

N N w w
=] ) =] (5

-y
o

Population (in millions)
&

«o

LSS LESLSSS

California is currently home to an estimated

35 million people. Each year in the past four years, over half a
million people have been added to the state's population. This
growth is expected to continue, and along with it the potential to
increasingly impact the state’s air, water, and land resources.
Population growth also impacts other major forces that affect the
environment, such as the economy, the consumption of energy and
materials, and the movement of people and goods.

Traditionally, many of California’s environmental
programs have relied heavily upon measures of activity,
such as the number of permits granted, notices of
violation issued, or regulatory standards adopted.
Environmental indicators can show the effects of these
activities on the environment. Some environmental
regulatory programs in the state already use direct
measures of specific environmental conditions and
effects to gauge the effectiveness of their efforts. Until
now, however, there has not been a coordinated effort to
develop a comprehensive system of indicators encom-
passing multiple aspects of the environment.

California Gross State Product
1985-1999
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California’s economy, as measured by Gross State Product
(GSP), has steadily increased over the last 15 years. The
GSP is the market value of the goods and services produced
by a state, and is the state counterpart of the nation’s gross

domestic product.
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WHAT 1S THE ENVIRONMENTAL PROTECTION
INDICATORS FOR CALIFORNIA (EPIC) PrOJECT?

The Environmental Protection Indicators for California
(EPIC) Project was created to establish and implement a
process for developing environmental indicators. The
EPIC Project is responsible for maintaining an environ-
mental indicator system to assist environmental
programs in evaluating the outcomes of their efforts,
and in identifying areas that require more attention.

The California Environmental Protection Agency
(Cal/EPA) and the California Resources Agency have
separate, but complementary, missions to restore,
conserve and enhance the state’s natural resources;
Cal/EPA’s mission also addresses the protection of
human health from the adverse effects of environmental
contaminants. The environmental indicator system
maintained by the EPIC Project will be useful in
measuring how well the state is achieving goals such as
those identified in Cal/EPA’s Strategic Vision document
(posted at: www.calepa.ca.gov).

How pip THE EPIC PROJECT DEVELOP
INDICATORS?

During its first year, the EPIC Project identified significant
environmental issues confronting California and generated
an initial set of approximately 90 indicators for these
issues. These issues were grouped in the following
categories: air quality, water (quality, supply and use),
waste management, pesticides, transboundary issues,
human health, and ecosystem health.

The major consideration for selecting an indicator is its
scientific validity. About half of the indicators are
derived using data from ongoing monitoring and data
collection; when there are adequate data with which to
present a status or trend, these are used to derive the
“Type I” indicators. The rest of the indicators either need
further data collection or analysis (the “Type II” indica-
tors), or require the establishment of a system to collect
data on a regular basis (the “Type III” indicators).

Selected indicators are highlighted in this report. The
complete list of indicators can be found on pages 25-27.

In order to accomplish their missions, environmental agencies take action or initiate responses -
such as enacting new policies and regulations — directed at activities that exert pressures on the
environment. These pressures (such as the emission of air pollutants, or the discharge of contami-
nants into water) can change the state, or the quality and quantity of natural resources. Changes in
the state of the environment can, in turn, produce effects on human and ecological health. This

concept is illustrated by the following diagram:

\ \

I RESPONSE ; IRESSURESZ STATE 4 EFFECTS
Actions by Responses of Changes in Changes in Changes in Changes in
EPA/State | the Regulated &  Discharge or Ambient Uptake Health,
Regulatory Nonregulated Emission Conditions and/or Ecology, or
Agencies Communities Quantities Assimilation Other Effects
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AIR QUALITY

Air pollution is one of the major environmental challenges
for California. Because of its potential for impacting
human health, air pollution consistently ranks high among
public concerns. Over 90 percent of Californians breathe
unhealthy levels of one or more air pollutants during
some part of the year. While air pollution can be a
problem in nearly all regions of the state, the air quality
of California’s major urban areas is of particular
concern. For example, the Los Angeles area is one of the
regions with the worst air pollution problems in the
entire country.

Sources of outdoor air pollution include automobiles,
trucks, and other on- and off-road mobile sources;
paints, consumer products, pesticides, and other
widespread sources; and power plants, refineries, and
other large “stationary sources.” The gasoline-powered
automobile is the number one source of air pollution in
California.

Vehicle Miles Traveled and Fuel Consumption
for Gasoline-Powered Vehicles
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The amount of vehicle miles traveled (VMT) in the state continues to
increase each year, and presents a continued challenge to preventing
further degradation of our air quality. One bright note is that motor
vehicle gasoline consumption has not increased at the same rate as
VMT. The average fuel efficiency for gasoline-powered vehicles
improved from 12.6 miles per gallon in 1985 to 15.5 miles per gallon
in 2000. The steady increase in fuel efficiency is primarily the result of
actions by state agencies to tighten emission standards for California
vehicles, and the continual retirement of older, less fuel-efficient
vehicles from California roads.

Criteria Air Pollutants
that are monitored in
California:

Ozone

Nitrogen dioxide

CRITERIA AIR POLLUTANTS Particulate matter
The most worrisome “traditional” Sulfur dioxide

air pollutants include ozone, Carbon monoxide
carbon monoxide, diesel soot and

other small particles known as

particulate matter. These pollutants are called “criteria”

air pollutants because they are regulated on the basis of
permissible levels derived from health-based criteria
(science-based guidelines). These pollutants are emitted

to or formed in California’s air chiefly as a result of the
combustion of fossil fuels, such as the use of gasoline in
motor vehicles.

Volatile Organic Compound (VOC) and
Nitrogen Oxide (NOx) Emission Trends
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Two classes of air pollutants emitted by motor vehicles, nitrogen oxides
(NOx) and volatile organic compounds (VOCs), have been declining. This
is occurring in spite of the increasing number of vehicle miles traveled
by Californians every year. These declines are largely due to the state’s
emissions control and clean fuels programs for gasoline-powered
vehicles. Local and state air pollution agency efforts to decrease
emissions from Stationary sources, such as power plants, have also
contributed to the declining trends.

In addition to being air pollutants in their own right,
VOCs and NOx contribute to the formation of one of the
most troublesome air pollutants in California, ozone.
This gas irritates the eyes, throat and lungs and can
worsen asthma and lung diseases such as bronchitis and
emphysema. Ozone in the lower atmosphere (at “ground
level”) is not directly emitted from motor vehicles, but is
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formed when VOCs and NOx react in the presence of
sunlight. Total emissions of both of these classes of
ozone-forming compounds serve as an indicator of
ozone-forming potential in the state.

Days Over the State Ozone Standard
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During the 1990s, the number of days with unhealthy levels of
ground level ozone declined in all major urban air basins to varying
degrees, with the greatest improvement seen in the San Diego and
South Coast (including Los Angeles) air basins. The decline can be
linked to overall reductions of NOx and VOC emissions during the
same period of time; current and upcoming emission controls should
further reduce ozone levels in the future.

Clearly, the indicators together show that decreases in

emissions of pollutants responsible for the formation of

ozone have led to an improvement in air quality in
California’s major urban areas. However, despite these
improvements, unhealthy levels of ozone still occur in
nearly all the major urban areas of the state.

Another major pollutant throughout California is

particulate matter. Particulate matter smaller than
1 4 : — e ¥ LT

California Air Resources Board

10 microns, known as PM10, can lodge deeply in the
lungs when inhaled. PM10 can originate from motor
vehicle exhaust and other combustion sources; it is also
present in windblown dust and soil. Some PM10 are not
emitted directly but are instead formed from gases that
are transformed into particles in the atmosphere; these
are referred to as secondary particles. PM10 can increase
the number and severity of asthma attacks, and cause or
aggravate bronchitis and other lung diseases. PM10
exposure has also been linked with premature death
among people with heart and lung disease, especially
the elderly. Also, there is growing evidence that greater
infant mortality is associated with PM10 exposure.

Calculated Days Over the State
24 hr PM10 Standard (50 p1g/m?)
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Despite the increase in population and vehicle miles traveled, PM10
levels have been decreasing or holding steady in most regions. This
is due in large part to reductions in emissions from vehicles and
from stationary sources. Nevertheless, unhealthy levels of PM10
still occur frequently in all major urban areas of the state.

New and current emission controls should help to
further reduce levels of PM10. As California’s population
continues to grow, however, it will be increasingly
difficult to sustain the emission reductions achieved,
particularly in the fastest growing parts of the state.

nderstanding environmenta/ conditions through indicators 5



Ten TACs posing the
greatest known health risk
in California:
Acetaldehyde
Benzene
1,3-Butadiene
Carbon tetrachloride
INDOOR AIR POLLUTION
Indoor air pollutants in homes, schools, and public
buildings can be as harmful, if not more so, than

Toxic AIR
CONTAMINANTS
In addition to the criteria air

Chromium (Hexavalent)
para-Dichlorobenzene
Diesel particulate matter

Formaldehyde pollutants, there are other air outdoor air pollution. Studies of human exposure to air
Methylene chloride pollutants that may cause pollutants indicate that indoor levels of many air
Perchloroethylene serious, long-term effects, such pollutants may be two to five times (and occasionally

as respiratory, nervous system more than 100 times) higher than outdoor levels.

and reproductive effects, and cancer. These are called
“toxic air contaminants” (TACs). Most TACs have no
known safe levels, and some may accumulate in the
body from repeated exposures.

Measurable levels of the ten TACs posing the greatest
known health risk in the state can be found in major
urban areas. As with the criteria air pollutants, these
TACs are mostly emitted as a result of the use and
combustion of fossil fuels. In addition, certain industries
emit TACs that are unrelated to fuel combustion, such as
perchloroethylene emitted from dry cleaning facilities.

Current air monitoring data point to an overall 40 percent
reduction in TAC levels in urban air basins over the last
10 years. Indicators that describe potential health risks
associated with exposure to TACs are under development.

VISIBILITY

Air pollutants can make the air look “dirty”. Not only
does poor visibility obscure mountains and other scenic
areas, it can also result in reduced airport safety, lower
real estate values, and discourage tourism.

Because most people spend much of their time indoors,
breathing indoor air may present greater health risks
compared to breathing outdoor air, yet there is currently
little information available to develop indicators.

OTHER FINDINGS

e Carbon monoxide has ceased being a major air
pollutant in all areas of the state, except in some
border areas with Mexico and in the South Coast Air
Basin, which have had infrequent exceedances of the
standard.

e An indicator based on an inventory of toxic air
contaminant emissions is currently under develop-
ment. This indicator will track toxic air contaminant
emissions in the major urban areas of the state and
assist in emission reductions from stationary sources
and other area-wide sources.

e Statewide air levels and composition of PM2.5
(particulate matter with an aerodynamic diameter of
2.5 microns or smaller) are currently being collected.
This fraction of particulate matter can be inhaled

most deeply in the lungs and likely represents a better
indicator of potential human injury than the PM10
fraction that is now collected.

The methods necessary to develop seasonal measures of
visibility for urban air basins, national parks and pristine
regions are being developed. Reporting visibility as
average summer and winter “visual ranges” will provide a
measure of progress on improving visibility in California.

il

The following websites provide additional information on air quality:

Criteria air pollutants and toxic air contaminants:
www.arb.ca.gov/aqd/almanac01/almanac0l.htm

Air pollution and health: arbis.arb.ca.gov/research/health/fs/fs.htm
Visibility: www.arb.ca.gov/planning/reghaze/reghaze.htm

Indoor air quality: www.arb.ca.gov/research/indoor/indoor.htm

California Air Resources Board
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WATER

Water is one of California’s most precious resources,
serving a multitude of needs, including drinking,
recreation, supporting aquatic life and habitat, and
agricultural and industrial uses. It provides an essential
lifeline for the state’s burgeoning population.

Pollutants can compromise our ability to use water
resources. Sources of pollution may include point sources
such as sewage system overflows, spills, discharges in
violation of permit limits, and unauthorized discharges
such as leaking underground fuel tanks and leaking
landfills. Pollution can also result from past mishandling
of hazardous materials and drainage from abandoned
mines. Additionally, pollution can originate from diffuse
or nonpoint sources, such as agricultural activities, forest
harvesting, animal grazing and urban runoff. In many
cases, pollution may impact or threaten to impact
drinking water supplies, reducing the amount

of available drinking water, or requiring

additional water treatment.

California has over 1,600 miles of coastal
shoreline, 800,000 acres of estuaries, 25,000
miles of rivers/streams, and 1,700,000 acres of
lakes/reservoirs. The state has over 68,000
square miles of groundwater basins of varying
depths and geological characteristics. In order
to determine the quality of the state’s waters,
different types of monitoring must be con-
ducted for different types of waters and the
hundreds of potential pollutants of concern.
Water quality monitoring provides vital
information on the suitability of these waters
for all the different types of uses (“beneficial
uses”), from drinking water to aquatic life

Number of Sources Exceeding MCLs
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protection to aesthetics. As the State and Regional Water
Boards implement enhanced programs for monitoring
water quality, more meaningful environmental indicators
will be identified for future use.

DRINKING WATER

Federal and state laws set limits on the amounts of toxic
chemicals allowed in drinking water. These limits
(maximum contaminant levels or MCLS) are intended to
protect against harmful effects from consuming drinking
water contaminants.

MCL Exceedances in Drinking Water Sources
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Since 1984, less than one percent of the 20,000 municipal drinking
water sources in the state contained chemical concentrations that
exceeded drinking water standards (maximum contaminant levels,
or MCLs). These drinking water sources include both wells and
surface waters, and exceedances can be due to natural as well as
human causes. Sources found to contain chemicals exceeding the
MCLs are either treated or taken out of service, so that human
exposures to drinking water contaminants are reduced or
prevented. The number of sources exceeding MCLs has been
decreasing since the mid-1990s.

nderstanding environmenta/ conditions through indicators



Number of Sites

CoAsTAL BEACH WATERS

Many Californians and visitors to the state enjoy its
hundreds of miles of beaches. Swimming at these
beaches may not always be safe due to microbial
contamination in the shore waters. Beginning in 1999,
county health officers are required by law to regularly
test water for bacterial contamination at designated
coastal beaches. When bacterial levels in waters present
a threat to human health, beaches are posted with
warnings. In cases where contamination is judged to be
severe, beaches are closed to the public.

California has been compiling information on postings
and closures of coastal beaches. This information is
presented as coastal beach-mile days (BMD) posted and
closed. BMD is a measure of the number of miles and
the number of days when beaches were not available for
swimming in a given year.

GROUNDWATER

Groundwater is an important source of water for
drinking, farming and other uses. Groundwater is
vulnerable to contamination by leaking underground
fuel tanks and industrial and agricultural activities and
other sources.

Leaking Underground Fuel Tank Sites In California
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Due to increased monitoring between 1985 and 1995, the number
of discovered leaking fuel tanks increased. Since 1996, the number
has been declining due to the cleanup of sites and the upgrading of
operating tanks. In the year 2000, about 15 percent of leaking
underground fuel tank sites were considered potential threats to
drinking water supplies.

Beach Postings and Closures
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Beach closures increased 15 percent from 1999 to 2000; this
increase is likely due to new requirements for testing. Partial year
data for beach postings in 1999, the year when new posting
standards were implemented, are not presented. With the recent
standardization of beach posting protocols, more consistent data will
be available to determine trends in coastal beach water quality.

WATER suPPLY

California experiences a wide range of conditions that affect
its water supply. To ensure an adequate supply of water for
all of California’s needs, we need to know how much water
we use for urban, agricultural and environmental purposes,
and how much water we conserve and recycle.

Estimated Urban and Agricultural Water Use

26.8 21.0
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Agricultural
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The percentage of the water supply demanded by urban uses has
increased from 1994 to 1998, largely due to the state's increasing

population. At the same time, the water available for agricultural uses has
leveled off, largely because more agricultural land has been developed for
urban use. Although water supplies have closely tracked use requirements
to date, advanced planning will be necessary to meet future needs.
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Gallons Per Capita Daily

Urban Water Production OTHER FINDINGS
250 - e A significant portion of the state’s waters has

not been assessed to determine whether they
200 support various uses (such as fishing,
recreation, aquatic life support). The State
e Water Resources Control Board is implement-
w00 ing comprehensive monitoring programs to
more completely assess the state’s surface
50 waters and groundwaters. Additional
environmental indicators will result from
PFFF I FFFSTFFIF SIS these programs.
e From 1997 to 2000, the number of reported
The amount of water per person provided to urban users has sewage spills to waters increased by approxi-
fluctuated over the years. During drought conditions, less water is mately 75 percent. In general, these spills
supplied due to enforced water conservation measures. After the have caused temporary conditions of
severe but brief 1976-77 drought , statewide urban per capita water pollution or nuisance.

production returned to pre-drought levels within three to four years. . .
e Recycling or reuse of municipal wastewater

increased by 50 percent between 1987 and
2000. In 2000, the amount of recycled water

was equivalent to the annual water supply
1967-92 drought. Nevertheless, per capita water production needs of over 1,600,000 people.

During the longer 1987-92 drought, urban per capita water
production declined by about 19 percent. Most requirements for
water-conserving plumbing fixtures did not take effect until after the

increased following the drought, due to removal of mandatory water
rationing and other short-term restrictions.

The following websites provide additional information on water:

Water quality: www.swrcb.ca.gov/quality.html

Coastal beaches: www.swrcb.ca.gov/beach/index.html
Drinking water quality: www.dhs.ca.gov/ps/ddwem/
Groundwater quality: www.swrcb.ca.gov/cwphome/
Water use and supply: www.waterplan.water.ca.gov

Water recycling: www.swrcb.ca.gov/recycling/index.html

Daryn Dodge
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Photo: Kathryn Dowling

WASTE MANAGEMENT

California is faced with the formidable task of properly
managing the waste generated by its 35 million residents
and a $1.2 trillion economy ranked fifth in the world.
Solid wastes are non-hazardous garbage or trash (such
as paper, refuse, demolition and construction wastes,
and vegetable or animal solid or semi-solid wastes).
Hazardous wastes are ignitable, corrosive, reactive, or
toxic. California hazardous waste laws regulate certain
wastes that are not considered hazardous under federal law.

Waste is a pressure on the environment—in terms of the
loss of land and other resources necessary for its
disposal or treatment, and of the environmental con-
tamination that may potentially result from its treatment,
storage, disposal and other handling. Today’s waste
management strategies, which focus on reducing the
amount of waste generated and improving the manage-
ment of waste, are designed to conserve resources, and
to protect public health and the environment.

SoLID WASTE GENERATION, DISPOSAL, AND
DivERSION

A California law passed in 1990 (the Integrated Waste
Management Act) set the stage for a series of statewide
reforms in waste management. Among other things, the
law created an integrated waste management hierarchy
that emphasizes waste reduction and recycling over all
other options, and requires all jurisdictions in California
to divert half of their waste in the year 2000. Under the
oversight of the California Integrated Waste Management
Board, cities, counties and businesses in the state have
implemented thousands of waste prevention, recycling
and composting programs (collectively know as diver-
sion programs). The statewide diversion rate has
increased from 10 percent in 1989 to 42 percent in 2000.

Solid Waste Generation, Disposal and Diversion, per Capita
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Since 1989, per capita disposal of solid waste has decreased even as
generation has increased due to a sharp increase in waste diversion.
Disposal measures the solid waste deposited into California’s
landfills or waste-to-energy facilities, or exported out of the state.
Generation measures total waste produced in the state; it is the sum
of waste disposed and waste diverted. Diversion measures waste
prevented, waste re-used, waste recycled or waste composted.
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Hazardous Waste Shipments
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HAzARDOUS WASTE GENERATION AND
MANAGEMENT

Shipments of hazardous waste are closely tracked from
their origin to their destination through shipping papers
called manifests, which are required by regulation to be
completed by the generator of the waste. The amount of
hazardous wastes shipped is used to represent hazard- the cleanup of contaminated sites.
ous waste generation, although not all hazardous wastes

are shipped from the location where they were produced.

The total amount of hazardous waste generated in California,
and subsequently shipped for treatment, storage and disposal
has been increasing since 1996. The amounts shown include
hazardous wastes generated in the course of commercial or
industrial operations, as well as those generated following

Hazardous Waste and the Economy
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When calculated per $10,000 of the gross state product, the
amount of hazardous waste generated per unit of economic
activity has decreased in the past 7 years, 30 percent less
waste was generated per $10,000 of gross state product in
1999 than in 1993. The generation of hazardous waste is
significantly influenced by the nature and extent of economic
activity. (See page 2 for a graph of California’s GSP)

Kathryn Dowling
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Hazardous Waste Disposal, 2000 OTHER FINDINGS
e For the year 2000, California was challenged with

Dislw;;"in'/a""ﬁ" responsibly managing 31.6 million reusable and waste

Recycler

e tires. Nearly 23 million waste tires (72.5 percent) are

diverted annually for various alternat