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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.

Winston H. Hickox Mary D. Nichols

Secretary for Environmental Protection Secretary for Resources
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The process by which issues were identified, and indica-

tors selected, is described in Chapter 2. The initial focus

of the EPIC Project is on indicators that:

• reflect issues affecting California, or global or

transboundary issues of interest to the state;

• relate to Cal/EPA’s mission to protect, restore, and

enhance the environment, and to areas where this

mission overlaps with those of the Resources Agency

and the Department of Health Services; and,

• measure human-induced pressures on the environ-

ment, ambient environmental conditions, or effects on

human or ecological health.

Indicator selection relies on primary criteria designed to

ensure that the indicator is based on data collected using

scientifically acceptable methods, closely represents the

issue, is sufficiently sensitive to distinguish change, and

provides a meaningful basis for policy decisions. A set of

“secondary criteria” highlight additional desirable at-

tributes of an environmental indicator: ability to provide

early warning, comparability to indicators in other

systems, cost-effectiveness, and the availability of a point

of reference or a benchmark value.

The indicators are classified based on the availability of

data. Type I and Type II indicators are supported by

ongoing, systematic monitoring or data collection. For

Type I indicators, adequate data are available to present a

status or trend graphically. Type II indicators require

further data collection, analysis or management. Type III

indicators are conceptual (sometimes based on a one-time

study), and reveal areas lacking systematic data collection.

Findings
This report takes an important first step in presenting a

collection of environmental indicators derived from

various sources, spanning a wide range of significant

environmental issues confronting California. The indica-

tors, individually and collectively, can provide better

understanding of what is known about the state’s envi-

ronment, what information is needed, and what the

potential problem areas might be and possible ways of

addressing them and measuring success.

Valuable insight can be gained by viewing indicators with

reference to the “pressure-state-effects-response” concep-

tual model, which is discussed in Chapter 1. The diagram

on the following page extends the model to include

driving forces that can produce pressures upon the

environment. Some of the background indicators in this

report reflect trends in these “driving forces.” One such

driving force is population growth. Already the most

populated state in the country with its estimated 35

million residents, California continues to grow faster than

the rest of the nation, adding over half a million people to

its population every year for the past four years. Signifi-

cant pressures are exerted on the state’s environment and

natural resources by the size and growth rate of the

population. In addition, population growth influences

other significant driving forces such as the economy, land

use, the need to move people and goods, and energy use.

Certain environmental indicators in this report show

trends that are consistent with the state’s goals of improv-

ing, restoring or preserving the environment. For example,

emissions and ambient levels of certain air pollutants

generally show declining trends. Contaminants in drink-

ing water are rarely found at levels exceeding regulatory

standards. Increasingly more solid waste is being diverted

from landfills, and less hazardous waste is produced per

unit of economic activity. The positive trends in these

areas are attributable in large part to current environmen-

tal programs.

Other indicators show a lack or improvement or a worsen-

ing of environmental conditions. The population of winter

run Chinook salmon in the Central Valley has declined to

extremely low levels. The clarity of Lake Tahoe, an

indicator of overall lake function, continues to decline.

The population of the desert tortoise, a federally desig-

nated endangered species, has declined significantly since

1980. In some air basins, levels of inhalable particulate

matter have not been significantly reduced over the last

ten years.

Finally, additional challenges stem from a lack of data

with which to gauge the status of certain environmental

issues. For example, status and trend data are lacking on

such issues as indoor air quality, the impacts of pesticide
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 SUMMARY
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use on air and water quality, the impacts of environmen-

tal exposures on human health, and many aspects of the

state’s natural resources.

Key findings and future directions for each issue area are

discussed below.

Air Quality
Extensive monitoring of air pollutants by the state

originally arose out of the need to tackle some of the

worst urban air pollution in the country. Over the past

20 years, technological advances and regulatory strategies

have yielded significantly cleaner air. The indicators for

air quality show the following:

•  Criteria air pollutants, most of which arise from

combustion of petroleum products, are the major

pollutants found in urban smog. Levels of inhalable

particulate matter (PM10) have been only modestly

reduced in the major air basins and not significantly in

a few others. Urban sources of PM10 currently repre-

sent one of the biggest challenges in reducing air

pollution. While ozone still exceeds California stan-

dards in five major air basins, significant improvements

have occurred in all air basins over the last 20 years.

Carbon monoxide has ceased being a major air pollut-

ant in all areas of the state, except in some Mexican

border areas and in the South Coast Air Basin, where

exceedances of the standard occasionally occur.

•  Toxic air contaminants include over 180 chemicals,

many of which are potential carcinogens. EPIC indica-

tors to describe the levels and risks associated with

these substances in California’s air are under develop-

ment. However, initial data show an overall 40 percent

reduction in emissions and ambient concentrations of

toxic air contaminants in urban air basins over the last

10 years.

•  One of the most intuitive measures the public uses

to assess air quality is visibility. A comprehensive,

consistent indicator of the degree of clarity of the

atmosphere is currently under development. Small

particles in the air are a major component in causing

visibility impairment.

•  Pollutants found indoors may present a greater hazard

than outdoor pollutants. Indoor pollution is not

monitored on an ongoing basis to provide an indicator,

although current research has focused on sources of,

and levels of exposure to, indoor pollutants. Indoor air

quality is a significant issue requiring data collection

for indicator development.

Future EPIC updates will include indicators for very small

inhalable particulate matter (PM2.5) produced primarily

by combustion, an emissions inventory for toxic air

pollutants, and community-based air quality indicators.

Water
California’s water needs must be met by an adequate

supply of water of the quality appropriate for many

purposes (called “beneficial uses”), including drinking,

swimming, fishing, supporting aquatic life and habitat,

and agricultural and industrial uses. The indicators for

water show the following:

•  Since 1984, less than one percent of the 20,000

municipal drinking water sources in the state contain

concentrations of contaminants that exceed drinking

water standards.

•  The number of leaking underground fuel tank sites

has been declining since 1995, a trend resulting from

the upgrading of nearly all active tanks. Of the 38,000

tanks examined in 2000, 17,000 were leaking; approxi-

mately 15 percent of these are potential threats to

drinking water supplies.

•  Commercial shellfish growing waters, which have

been monitored for over a decade, continually meet the

regulatory standard for fecal coliform bacteria during

the open harvesting periods.

•  An indicator of short-term impairment, the number of

sewage and petroleum spills into water, increased by

33 percent, from 1,445 in 1997 to 1,918 in 2000. The

number of sewage spills alone increased by 76 percent.

•  Data to present trends in surface water quality – in

terms of the extent by which surface waters support

beneficial uses (such as aquatic life protection and
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Table 1. The initial set of environmental indicators
The issues represented by the indicators are shown as italicized text.

Each indicator is classified based on the availability of data, as follows:

Type I: adequate data are available for presenting
a status or trend.

Type II: further data collection/analysis/management
is needed before a status or trend can be presented.

Type III: conceptual indicators for which systematic data
collection is not in place.

Air Quality Indicators
Criteria Air Pollutants

Ozone
Days with unhealthy levels of ozone pollution (Type I)
Peak 1-hour ozone concentration (Type I)
Exposure to unhealthy ozone levels in the South Coast air basin

(Type I)
Emissions of ozone precursors —Volatile organic compounds +

Oxides of nitrogen (Type I)

Particulate matter (PM10)
Days with unhealthy levels of inhalable PM10 (Type I)
Peak 24-hour PM10 concentration (Type I)
Annual PM10 concentration (Type I)
Total primary and precursor PM10 emissions (Type II)

Carbon monoxide
Days with unhealthy levels of carbon monoxide (Type I)
Peak 8-hour carbon monoxide concentration (Type I)
Carbon monoxide emissions (Type I)

Toxic air contaminants (TACs)
Total emissions of TACs (Type II)
Community-based cancer risk from exposure to TACs (Type II)
Cumulative exposure to TACs that may pose chronic or acute health

risks (Type II)

Visibility
Visibility on an average summer and winter day and in California

national parks and wilderness areas (Type II)

Indoor air quality
Household exposure of children to environmental tobacco smoke

(Type I)
Indoor exposure to formaldehyde (Type III)

California Air Resources Board

California Air Resources Board
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 SUMMARY

Water Indicators
Water quality

Multiple beneficial uses
Aquatic life and swimming uses assessed in 2000 (Type I)
Spill/Release episodes – Waters (Type I)
Leaking underground fuel tank (LUFT) sites (Type I)
Groundwater contaminant plumes – Extent (Type II)
Contaminant release sites (Type II)

Drinking water
Drinking water supplies exceeding maximum contaminant levels

(MCLs) (Index)

Recreation
Coastal beach availability – Extent of coastal beaches posted or

closed (Type I)

Fish and shellfish
Bacterial concentrations in commercial shellfish growing waters

(Type I)
Fish consumption advisories – Coastal waters (Type I)
Fish consumption advisories – Inland waters (Type III)

Water supply and use
Statewide water use and per capita consumption (Type I)
Water use efficiency – Recycling municipal wastewater (Type I)
Groundwater supply reliability (Type III)

Land, Waste and Materials Management Indicators
Waste generation

Waste generation, in general
Statewide solid waste generation, disposal and diversion, per

capita (Type l)
Number of tires diverted from landfills (Type I)
Hazardous waste shipments (Type I)
Federal and California-only hazardous waste generation (Type II)

Accidents/disasters/spills/releases
Hazardous material incidents (Type I)

Waste importation/exportation
Hazardous waste imported/exported (Type II)

Disposal to land
Statewide solid waste disposal per capita (Type I)
Hazardous waste disposal (Type I)

Site contamination
Cleanup of illegal solid waste disposal sites (Type II)
Tire cleanup (Type II)
Soil cleanup (Type I)
Contaminated sites (Type I)

Daryn Dodge
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Cross-media contamination
Number of environmental releases from active landfills (Type III)
Groundwater contaminant plumes – Extent (see Water section)
Contaminant release sites (see Water section)

Pesticide Indicators
Air

Number of detections of pesticides identified as toxic air
contaminants and the percent that exceeds numerical health
standards each year (Type III)

Water
Area with pesticides detected in well water (Type I)
Simazine and breakdown products in a monitoring network of

70 wells in Fresno and Tulare Counties (Type I)
Pesticide detections in surface water and the percent that exceeds

water quality standards (Type III)

Pesticides in food
Percent of produce with illegal pesticide residues (Type I)

Pesticide use
Pesticide use volumes and acres treated, by toxicological and

environmental impact categories (Type II)

Integrated pest management
Number of growers adopting reduced-risk pest management systems

and the percent reduction in use of high risk-pesticides (based on
Alliance grant targets) (Type II)

Human health
Number of reported occupational illnesses and injuries associated

with pesticide exposure (Type I)

Ecological health
Number of reported fish and bird kills due to pesticide exposure each

year (Type II)

Transboundary Indicators
Global pollution

Climate change
Carbon dioxide emissions (Type I)
Air temperature (Type l)
Annual Sierra Nevada snowmelt runoff (Type I)
Sea level rise in California (Type I)

Stratospheric ozone
Stratospheric ozone depletion (Type I)

Trans-border pollution
California-Baja California, Mexico border issues

Air pollutants at the California/Baja California, Mexico border
(Type I)

U.S. Department of Agriculture
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Domestic border issues
Amount of hazardous waste imported/exported (See Land, Waste

and Materials Management Section) (Type II)

International border issues
Ballast water program (Type III)

Indicators of Environmental Exposure Impacts
Upon Human Health
Human body concentrations of toxic chemicals

Surveillance of persistent organic pollutants in body tissues and fluids
Concentrations of persistent organic pollutants in human milk

(Type III)

Lead in children and adults
Elevated blood lead levels in children (Type II)

Mercury in children and adults
Mercury levels in blood and other tissues (Type III)

Ecosystem Health Indicators
Land cover and management & threatened and endangered
species

Land cover
Land cover of major terrestrial ecosystems in California (Type I)

Land management
Land management in California (Type I)

Threatened and endangered species
California threatened and endangered species (Type I)

Health of aquatic and coastal ecosystems
Aquatic life protection and biodiversity

Status of Central Valley chinook salmon populations (Type I)
California least tern populations (Type I)
Persistent organic pollutants in harbor seals (Type III)

Habitat and water quality protection
Clarity of Lake Tahoe (Type I)
Stream bioassessment - invertebrate populations (Type II)
Endocrine-disrupting chemicals in aquatic ecosystems (Type III)

Desert ecosystem health
Alteration in biological communities

Status of the desert tortoise population (Type I)

Habitat degradation
Impacts of off-highway vehicles on the desert (Type II)
Distribution of exotic plants (Type III)

U.S. Department of Agriculture
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Health of forests, shrub land, and grassland (terrestrial)
ecosystems

Habitat quality and quantity
Change in habitat quantity in rangelands and forests (Type I)
Change in forest canopy (Type I)
Pest and disease related mortality in forests (Type I)
Wildfires in forests and grasslands (Type I)
Sustainability of California’s forests (Type I)

Loss of biodiversity
Status of northern spotted owl (Type II)
Status of amphibian populations (Type III)
Ozone injury to pine needles (Type III)

Agroecosystem health
Availability of natural resources

Conversion of farmland into urban and other uses (Type I)
Soil salinity (Type II)

Positive and negative environmental impacts

Urban ecosystems
Urban tree canopy (Type III)

Background Indicators*

Population Demographics
Total California population
Annual population growth

Economy
Gross State Product (GSP)

Energy Consumption
Total energy consumption vs. GSP
Energy consumption in California by sector (transportation,

industrial, residential, and commercial)
Residential energy consumption per household

Transportation
Motor gasoline consumption, vehicle miles traveled, and efficiency

Human Health
Life expectancy at birth for the United States and California;

including a status of leading causes of death in California
Infant death rate
Self-reported asthma prevalence among adults in California

and U.S.
Estimated U.S. annual average rate of self-reported asthma

Water supply
California’s water supplies with existing facilities and programs

Land use
Progression of development of California’s land

* Background indicators do not represent
particular environmental issues in themselves,
but provide information with which to interpret
the meaning of various environmental
indicators presented in this document.

Daryn Dodge




