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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.

%s%cl!ii MQ)K M’MZ 0 SM

Secretary for Environmental Protection  Secretary for Resources
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Introduction

California is strongly committed to protecting its rich and

diverse environmental resources. Over the years, substan-
tial efforts have been devoted toward this end. In many
instances, the state has been recognized as a national and
international leader in developing environmental stan-
dards, yet there are very few meaningful, objective
measures with which to assess the environmental impacts
of these standards.

The Environmental Protection Indicators for California
(EPIC) Project was created to support a commitment to
use measurable results in judging the effectiveness of the
state’s efforts directed at environmental protection. This
report presents the work products of the first year of the
EPIC Project, which was devoted to establishing the
framework for an environmental indicator system. The
framework consists of guidelines and criteria for identify-
ing and selecting indicators, the environmental issues that
are important for California to track, and an initial set of
indicators. The EPIC Project will continually evaluate,
improve and expand this initial set of indicators to ensure
that it provides meaningful information for better under-
standing the state of California’s environment, and for
planning and decision-making.

Environmental indicators are scientifically based measures
that convey complex information on environmental status

Executive Summary

and trends in an easily understood format. They commu-
nicate information to the public as well as improve our
understanding of the environment. Environmental
indicator systems have been used around the world and
in the United States at the federal and state level, and by
local communities.

The Initial Set of Environmental Indicators
Environmental indicators were developed for significant
environmental issues in the following broad areas:

e Air quality

e Water

e Land, waste and materials management

e Pesticides

e Transboundary issues

e Environmental exposure impacts upon human health
e FEcosystem health

An additional set of “background indicators” was also
developed. These indicators reflect trends in certain
demographic, economic, human health and other param-
eters that can provide a meaningful context with which
to interpret some of the environmental indicators. A
complete list of all the indicators can be found at the
end of this summary.

Environmental Protection Indicators for California



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:

o reflect issues affecting California, or global or
transboundary issues of interest to the state;

e 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,

e 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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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:

e (riteria 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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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swimming) — are not available. A snapshot of the
2000 assessment is presented. Trends will result with
implementation of new monitoring programs.

e (Coastal beach closures due to bacterial contamination
increased 15 percent from 1999 to 2000. With the
recent standardization of beach posting protocols, more
consistent and meaningful trends will be available in
the future.

e Trends presented for the safety of consuming fish
caught from coastal areas are based on assessments
done on 35 percent of the total number of acres of bays
and estuaries, and on 12 percent of the total ocean
coastline miles. The assessments determine whether
the levels of chemical contaminants found in sport fish
caught from a water body are such that the general
public can safely eat at least one meal a week. Between
1995 and 2000, the safety of consuming fish from
coastal waters remained stable; the safety of consum-
ing fish from bays and estuaries appears to have
declined.

e Because water supply is a major concern for Califor-
nia, forecasting of water needs has been going on for
many decades. Largely due to the state’s increasing
population, the urban water use has increased from
1994 to 1998. At the same time, agricultural water use
has leveled off.

e Per capita urban water use production has increased
since 1940.

e Recycling or reuse of municipal wastewater increased
by 50 percent in the past 13 years.

Establishing a comprehensive set of water indicators
presents a formidable challenge. Until recently, compre-
hensive and consistently collected data needed for
indicator development were lacking for many beneficial
uses of water. In the future, it is expected that a more
complete picture of California’s water quality can be
presented. Data to be collected under the State Water
Resources Control Board’s (SWRCB) Surface Water
Ambient Monitoring Program will greatly enhance the
state’s ability to track trends in surface water quality.

Environmental Protection Indicators for California

Similarly, the groundwater indicators will be enhanced by
information generated by the SWRCB’s Groundwater
Ambient Monitoring Assessment Program. To track the
safety of consuming fish from inland waters, efforts
similar to those taken under the Office of Environmental
Health Hazard Assessment’s Coastal Fish Contamination
Program are needed to collect the necessary data.

Land, Waste And Materials Management

Waste is a by-product of human activity and, if not
managed properly, can exact considerable costs in terms
of lost resources, environmental contamination, and
adverse effects on human health. California’s waste
management programs seek to reduce the potential for
such adverse impacts by promoting reuse or recycling to
divert wastes from landfills or the prevention of waste
generation in the first place, and through regulations
designed to ensure the safety of waste storage, treatment
and disposal. Where past practices have contaminated
land, water and air, the state performs or oversees the
cleanup of sites to prevent further contamination and
harmful human exposures to hazardous constituents or
decomposition products of the waste. Indicators relating
to solid and hazardous wastes show that:

e Statewide diversion of solid waste has increased by
500 percent over the past 11 years, from 5 million tons
diverted in 1989 to 28 million tons in 2000. Although
waste generation increased during the same period,
disposal at landfills has decreased by 13 percent,
declining from 44 million tons in 1989 to 38 million
tons in 2000.

e The disposal of waste tires has decreased over the past
10 years, while diversion has more than doubled, from
an estimated 9.2 million tires in 1990, to 23 million in
2000. The development of viable markets for used tires
is a key to continuing this trend.

e The amount of hazardous waste generated and
shipped for treatment or disposal over the past seven
years has increased by 16 percent, from 2.3 million
tons in 1993 to 2.7 million tons in 2000. However,
when economic activity is taken into consideration,
waste generation has declined by 30 percent.



e Both recycling and disposal of hazardous waste in
landfills have increased since 1993. In 2000, 40 percent
of hazardous wastes ended up in landfills while about
33 percent was sent to recyclers.

e No clear trends were noted for hazardous material
spills or soil cleanup at hazardous waste sites.

Future efforts will attempt to address site contamination
and the impact of remediation efforts on the environment,
and the impacts of households on the overall solid and
hazardous waste streams.

Pesticides

Pesticides are unique among toxic chemicals in that they
are deliberately released into the environment to achieve a
specific purpose. While pesticides have brought signifi-
cant benefits, they have the potential to adversely impact
human and ecological health because of their inherent
toxicity. Hence it is important to track the human and
ecological effects of pesticides, as well as the presence of
pesticides in air, water or produce. The pesticide indica-
tors in this report show that:

e Less than two percent of the fruits and vegetables
sampled since 1989 contained illegal residues of
pesticides. More than 7,000 samples are tested
annually.

e Reported Illnesses related to occupational pesticide
exposures declined by about 60 percent in the past
decade (from 2,016 reports in 1988 to 804 in 1999),
occurring less frequently in agricultural settings.

e DPesticide contamination of groundwater can only be
partially characterized at this time. Limited information
is available on the magnitude and scope of the impacts
of pesticides in surface water.

¢ No ongoing monitoring for pesticides that have been
identified as toxic air contaminants is being conducted
at present.

Future efforts will focus on developing a meaningful
indicator of pesticide use based on environmental and
toxicological considerations, characterizing the presence
of pesticides on air and water quality, enhancing the

indicator for pesticide-related illnesses, and tracking the
ecological impacts of pesticides.

Transboundary Issues

The movement of certain pollutants by natural processes,
meteorological forces, and human activities can produce
environmental threats which extend beyond California’s
geographical boundaries. Conversely, pollutants which
originate in other states, countries or ecosystems, carried
by atmospheric air currents, watersheds, trade, and travel
can impact California. In this report, the transboundary
issues include global climate change, stratospheric ozone
depletion, pollution in the California/Baja California,
Mexico border region, and invasive species. The
transboundary indicators show that:

e Compared to the rest of the United States, California
emits less of the greenhouse gas carbon dioxide, when
calculated per person and per unit of the economy.
However, compared with other developed nations,
California emits more.

e (California air temperatures have gone up approxi-
mately 1 degree Fahrenheit (1°F) in rural areas over
the past century, compared to an increase of about 3°F
in cities with the “urban heat island effect,” which can
skew temperature readings. Global air temperatures are
estimated to have increased by 0.5°F to 1.0°F since the
late 19th century.

® Global warming may escalate sea level rise.
California’s mean sea level as shown by tidal measure-
ments in the past century has risen, but local land
subsidence, and conversely, geologic uplifting of land
mass can affect tidal calculations.

e The protective stratospheric ozone layer has gradually
decreased over the mid-latitudes of the Northern
Hemisphere (including California and the continental
U.S.) from 1979 to the early 1990s. However, the
downward trend has not continued in recent years as
levels of ozone-depleting substances, including bro-
mine and chlorine, stabilize in the stratosphere. Due to
additional atmospheric processes that occur in the
Polar Regions, ozone depletion in these regions is
generally greater than over California.
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e California and Mexican air monitoring stations in the
San Diego/Tijuana and Imperial Valley/Mexicali border
areas reported peak ozone, carbon monoxide and
inhalable particulate matter (PM10) concentrations that
continue to exceed California air quality standards.

In the future, some of the efforts to address climate
change issues will investigate emissions of other green-
house gases such as methane and nitrogen oxide emis-
sions; correlate the ocean’s offshore sea surface tempera-
ture influence on inland air temperatures; and study
trends in soil moisture, precipitation intensity, wind
velocity, sea wave height and intensity, plant blooming
cycles, and animal and insect migrations. With respect to
trans-border pollution issues, future efforts will focus on
water quality in the border region, and the movement of
hazardous waste to and from Mexico and other areas
outside California.

Human Health

The health of Californians is generally very good and
improving as a result of many factors, including advances
in health care, healthier lifestyles, and reduced exposures
to environmental pollutants. Infant mortality rates
continue to decrease, from almost 8 deaths per 1,000 live
births in 1990 to slightly more than 5 deaths per 1,000
live births in 1999. The life expectancy of Californians
continues to increase, and compares favorably to national
averages. (In 1997, life expectancy at birth was 75.5 years
for males and 80.7 years for females in California,
compared to 73.6 for males, and 79.4 for females nation-
ally.) Despite these improvements, some human health
conditions appear to be getting worse. For example,
asthma rates have been increasing over the years, for
reasons not yet well understood.

Most environmental protection programs are aimed at
protecting human health against harmful exposures to
environmental contaminants. Many of the indicators in
this report relate to human health. Indicators presented in
the human health section are those that reflect the
impacts of exposures to environmental contaminants
directly on people: the retention of toxic chemicals in
human body tissues, and human conditions and diseases
related to environmental exposures. Although it is known

that certain environmental pollutants influence disease,
other factors including genetics and lifestyle also play a
role. The degree to which these various factors contribute
to reported diseases or conditions from environmental
pollutant exposures is largely undetermined, making it
difficult to identify a cause and effect relationship that
would support the development of indicators at the
present time.

Developing human health indicators will require monitor-
ing data on the occurrence and levels of bioaccumulative
chemicals in the human body, such as certain toxic
organic compounds, and inorganic compounds such as
lead and mercury. Currently, lead is the only
bioaccumulated substance for which levels in the human
body are tracked and reported to the state, and only in
cases when measured levels exceed a certain standard.
Only two facilities report blood lead levels for all children
tested; these data are not necessarily representative of
children’s blood lead levels in the California population.

In the future it is hoped that better surveillance of
diseases and conditions, and research to relate disease
occurrences to exposure to environmental chemicals, will
assist indicator development.

Ecosystem Health

An ecosystem is an interdependent grouping of living and
non-living components in the environment. The report
addresses the health of four natural ecosystems (forests,
grasslands and rangeland; the desert; freshwater aquatic;
and coastal aquatic) and two ecosystems managed for the
benefit of people, urban and agricultural.

The key issues of concern in the natural ecosystems are:
(1) preservation of habitat quantity and quality;

(2) biodiversity; and, (3) maintenance of ecological
function. Changes in the structural components of an
ecosystem (habitat, species diversity) can ultimately alter
ecological function and the integrity of the ecosystem.

For agricultural and urban ecosystems, those managed
primarily for human use, important issues are similar to
those for natural systems: sufficient quality and quanity of
land, positive and negative environmental impacts, and
sustainability.
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Quality and Quantity of Habitat. Degradation of habitat,
including fragmentation into small, disconnected pieces,
is a key factor in the reduction of ecosystem integrity.
Overall, the indicators suggest that natural resources and
habitat for plants and wildlife are under significant
pressure in the state. An average of 45,000 acres per year
are being converted from agriculture and rangeland to
urban and other uses. In the past 15 years, about 1.2
million acres of the 1982 base acreage of forest and
rangeland have been converted to other uses. Siltation
and eutrophication associated with nutrient run-off have
reduced the clarity of Lake Tahoe. Significant alterations
to California’s rivers have made them unfit for many
species of fish, in particular salmon.

Biodiversity. Overall, there is inadequate information on
the status of threatened and endangered species in the
state. The population status of about 20 percent of
threatened and endangered plants and 35 percent of
animals remains unknown. The populations of fewer than
5 percent of threatened and endangered plant species and
about 15 percent of animal species are increasing.
Information on specific species shows the following:

e The population of winter-run Chinook salmon in the
Central Valley, one of the threatened and endangered
species for which reasonably good information exists,
continues to decline to perilously low levels. At
present, these salmon spawn in only a handful of
streams and have a population estimated to be less
than 1,500 fish.

e The population of the least tern, a coastal shorebird,
appears to be stable at present.

e The population of the threatened desert tortoise, an
indicator for the desert ecosystem, has declined to very
low levels.

e In two important forested areas that cover the Sierra
and Cascade mountain ranges along the eastern
portion of the state, the extent of the canopy of both
hardwood and conifer trees has increased.

Ecosystem Function. Identifying the appropriate mea-
sures of ecosystem function is challenging. The only
measure included in this report is the clarity of Lake

Tahoe. Lake clarity, a measure of eutrophication (nutrient
loading) as well as sedimentation, reflects many processes
that occur within a lake. As an indicator, lake clarity
captures multiple ecological processes of a lake, reflecting
significance beyond the simple measurement of clarity.
The decrease in clarity of Lake Tahoe over the past 30 years
suggests that ecological functions in the lake are declining.

In some areas, little if any information is presently
available for indicator development. These are identified
as Type III indicators or data gaps:

Data on the extent and distribution of exotic or non-
native plants in the desert are needed to gain an
understanding of the health of the desert, the most
overlooked ecosystem in the state.

e While frog deformities and deaths have been docu-
mented elsewhere in the nation, scant information is
available on the status of amphibian populations of the
Sierra Nevada.

e Significant national efforts are underway to under-
stand the effects of endocrine-disrupting chemicals on
wildlife. In particular, treated wastewater has been
shown to cause harmful effects on fish, including
salmon. Information on the presence of such chemicals
in California’s waters needs to be collected.

e Indicators that address invasive species (also discussed
as a transboundary issue) for specific ecosystems are
needed.

e Persistent organic pollutants, known to cause repro-
ductive harm and cancer, have been found in marine
mammals throughout the world. Existing pilot studies
suggest that these chemicals bioaccumulate in harbor
seals in San Francisco Bay. Regular monitoring of seals
in the state’s bays and coastal areas would permit
detection of problematic levels of organic contaminants.

Future efforts will address the need for indicators for
agricultural and urban ecosystems and development of an
indicator on the status of wetlands.

The greatest obstacle encountered in the development of
ecosystem health indicators was the lack of reliable
scientific information. Long-term, regionally-based,
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statistically-robust ecosystem monitoring is needed to
provide data for indicator development. A focus on
sensitive ecological areas and coordination of efforts
between the Resources Agency (especially the Legacy
Project), Cal/EPA, federal agencies, and non-government
organizations would enhance such an effort.

Future Directions For EPIC

The EPIC Project will aim to maintain an environmental
indicator system that conveys meaningful information
about key environmental issues in the state and serves a
critical role in the decision-making processes in environ-
mental programs. This will be accomplished by ensuring
that the indicator system covers all pertinent issues,
expanding into additional issues (such as sustainability,
environmental justice and pollution prevention), if
deemed appropriate; that the interrelationships among the
issues are better understood; that regional indicators are
developed where needed to convey more meaningful
information; and that factors that influence trends are
evaluated to better understand how they may be ad-
dressed by environmental programs.

Development of the indicator framework began with the
identification of environmental issues that need to be
better understood through indicators. The initial organiza-
tion of these issues parallels the areas of responsibilities
of state environmental programs. This organization
facilitated the identification of possible indicators and
available data. However, it also lent a program-based
perspective, which may have narrowed the definition of
issues and identification of possible indicators. It is
necessary to better understand how pollutants, wastes,
the environment, human health, ecological health, and
natural resources can influence one another. Alternative
ways of organizing issues will be explored to promote a
more comprehensive view of the issues and their possible
relationships.

To be most useful, environmental indicator systems must
take advantage of new scientific knowledge, better
analytical capabilities, regulatory changes, new technolo-
gies, and adapt to shifting priorities. For example, geo-
graphic information systems (GIS) represent a technologi-
cal tool that will be used to enhance EPIC’s ability to
evaluate, manage and present indicator information. EPIC
will also coordinate its activities with efforts under the
Office of Environmental Health Hazard Assessment’s
Emerging Environmental Challenges Program to identify
and characterize issues that may confront the state in the
future. Updates of the EPIC report will be published every
two years.

Finally, EPIC will continue to rely on, and endeavor to
strengthen, collaborations with a variety of partners in
state government as well as local governments, the
regulated community, community groups and other
parties with an interest in California’s environment.
Communicating information to a broad audience will be
emphasized through the EPIC web site
(www.oehha.ca.gov), regional meetings and other means.

The EPIC Project is an ambitious undertaking to better
understand what is happening in the environment in
order to find effective ways of preserving and improving
it. This undertaking is still in its formative stage. The
process for identifying and developing indicators has been
established, and an initial set of indicators presented, but
much work remains to be done. In the end, the develop-
ment of meaningful, well-founded environmental indica-
tors will yield substantial rewards for California by
optimizing the efforts of its environmental and natural
resource programs.
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California Air Resources Board

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

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

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 1)
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)
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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)

Daryn Dodge

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 1)
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)

Waste generation
Waste generation, in general
Statewide solid waste generation, disposal and diversion, per
capita (Type 1)
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)
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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)

! ; Air
US Depertmentof Agicature 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)

Global pollution

Climate change
Carbon dioxide emissions (Type I)

Air temperature (Type 1)
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)
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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)

U.S. Department of Agriculture

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 1II)

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)

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 1)

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)
Habhitat 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)
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* 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.

Xiv

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 hiodiversity
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)

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
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The Directive

The California Environmental
Protection Agency (Cal/EPA) released
its first Strategic Vision document in
July 2000 (Cal/EPA, 2000). In that
document, Secretary Winston H.
Hickox called for a new agency
orientation based on the use of novel
strategies to address the complex
environmental challenges of the
twenty-first century. Secretary Hickox
also committed Cal/EPA to focus on
measurable environmental results in
judging the effectiveness of the
state’s environmental protection
programs. To support this commit-
ment, Cal/EPA made the adoption of
environmental indicators a priority in
the Agency’s planning and decision-
making processes.

Recognizing the need to address
environmental protection issues in
tandem with resource management
issues, Secretary Hickox and Re-
sources Secretary Mary Nichols
agreed to collaborate in the develop-
ment of environmental indicators for
areas where the missions of the two
agencies overlap. (Indicators that
address areas that are primarily the
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responsibility of the Resources
Agency will be developed and
implemented under that agency’s
strategic planning functions.)

Environmental indicators present
scientifically-based information on
the status of, and trends in, environ-
mentally-related parameters. They
convey complex information in a
concise, easily understood format,
and have a significance extending
beyond that directly associated with
the measures from which they are
derived. Environmental indicators
will support the development and
implementation of a “results-based
management system” for Cal/EPA.
Under this management system,
environmental indicators will be
considered in strategic planning,
policy formulation, resource alloca-
tion, and priority setting. The
environmental indicators will also be
used to communicate information
about California’s environment to the
public.

Specifically, environmental indicators
will help track progress toward
meeting the following goals specified
in Cal/EPA’s Strategic Vision:

Environmental Protection Indicators for California

e Air that is healthy to breathe, and
sustains and improves our
ecosystems, and natural and
cultural resources.

e Rivers, lakes, estuarine, and marine
waters that are fishable, swimmable,
and support healthy ecosystems and
other beneficial uses.

e Groundwater that is safe for
drinking and other beneficial uses.

e Communities that are free from
unacceptable human health and
ecological risks due to exposure
from hazardous substances and
other potential harmful agents.

e Ensure the efficient use of natural
resources.

e Eliminate the disproportionate im-
pacts of pollution on communities.

The Office of Environmental Health
Hazard Assessment (OEHHA) was
directed to lead a collaborative effort
to develop a process for identifying
and selecting environmental indica-
tors, to generate an initial set of
indicators, and to maintain the
environmental indicator system. The
Environmental Protection Indicators
for California (EPIC) Project was



created to carry out this directive. Over the past year, OEHHA has worked
closely with various collaborators, including technical staff from the boards
and departments of Cal/EPA, the Resources Agency, the Department of Health
Services, and Region 9 of the U.S. Environmental Protection Agency (U.S.
EPA). Input into the project is provided by an Interagency Advisory Group of
policy-level representatives from various state agencies and U.S. EPA, and by
an External Advisory Group consisting of representatives of non-profit environ-
mental/public interest groups, local governments, the private sector, and
academia.

This document describes the process that will guide the identification and
selection of environmental indicators; this process may be revised, as needed.
This document also presents the initial set of environmental indicators. This
initial set will be evaluated, improved and expanded on an ongoing basis to
ensure that it provides meaningful information for better understanding the
state of California’s environment, and for planning and decision-making.

Overview of Environmental Indicators

Increasing concern over environmental issues in recent decades has prompted
efforts to develop environmental indicators. These indicators provided a means
of simplifying environmental data for decision-makers and the public
(Hammond, 1995). The early work of the Organisation for Economic Co-
operation and Development (OECD), an international organization charged
with promoting policies to achieve sustainable economic growth, was most
notable in the field. In 1989, the OECD Council called for further work to
integrate environmental and economic decision-making (OECD, 1993), a
charge that was echoed in a request to OECD by the Group of Seven economic
powers after its Economic Summit in the same year. The OECD also launched a
program of environmental performance reviews to help improve the individual
and collective performance of its member countries in environmental management.

Environmental indicators are used by international organizations (such as
OECD and the United Nations), by many countries (most notably The Nether-
lands, Canada, New Zealand, and Australia), by the federal government (U.S.
EPA), by other states (such as New Jersey and Florida), and by governmental
and non-governmental organizations at the regional and local levels (such as
the City of Santa Monica and the Silicon Valley Environmental Partnership).
Uses of environmental indicators by these various entities range from the
communication of information about the state of the environment to providing
specific considerations for strategic planning, goal-setting, and policy-making.
(See reference list at the end of this chapter for full citations for indicator
reports and/or web sites for these various entities.)
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Conceptual Model for Environmental Indicators

Most environmental indicator systems are built around the “pressure-state-
response” (PSR) model developed by OECD, or a variation thereof, such as the
“pressure-state-effects-response” (PSER) model developed by the U.S. EPA’s
Office of Policy, Planning and Evaluation (U.S. EPA, 1995).

The PSER model is based on a concept of causality (see Figure 1). Human
activities (as well as natural phenomena) exert pressures on the environment.
For example, the use of leaded gasoline in vehicles until the 1970s resulted in
lead emissions in vehicle exhaust. These pressures can change the quality and
quantity of natural resources, the state. In the example given, the lead emis-
sions resulted in increased concentrations of lead in air, which can result in
elevated human blood lead levels. Changes in the state can then produce one
or more adverse effects on human and ecological health, e.g., reduced IQ in
children, in the case of lead. Society may then react to these changes by
enacting new policies and regulations, the response. The banning of lead as a
gasoline additive is an example. In principle, new policies or regulations should
reduce the pressures on the state and, consequently, the effects. Certain
responses may also be directed at the state, such as efforts to clean up sites
contaminated with leaded gasoline, or at the effects, such as screening to
identify and treat children with elevated blood lead levels. In some cases, the
state may affect the pressure.

The Pressure—State—Effects—Response Model

PRESSURES TE EFFECTS RESPONSE
A | |
Stresses placed on the Conditions of the Government or

environment, human or societal actions

ecological heath

environment by human
activity or natural causes

Figure 1

Adapted from: Organisation for Economic Cooperation and Development, 1993
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A further refinement of the PSER model is used by the Chesapeake Bay

Program, a partnership of federal, state and local governments, as its
“hierarchy” of indicators (Figure 2) (U.S. EPA, 1999).

The indicators in this model can be characterized by their position in the

hierarchy on a six-level scale, as follows:

Level 1:

Level 2:

Level 3:

Level 4:

Level 5:

Level 6:

Actions by regulatory agencies
(example: issuance of a discharge permit)

Responses by the regulated and nonregulated community
(example: compliance with allowable pollutant discharge limits)

Changes in discharges/emission quantities
(example: discharge of a pollutant)

Changes in ambient conditions
(example: water concentrations of a pollutant)

Changes in uptake and/or assimilation
(example: uptake of pollutant by aquatic organisms)

Changes in health, ecology or other effects
(example: changes in the population of aquatic organisms)

Administrative Environmental
Actions by Responses of Changes in Chanees in Changes in Changes in
EPA/State the Regulated & | Discharge or Amt;gient Uptake Health,
Regulatory Nonregulated Emission Conditions and/or Ecology or
Agencies Communities Quantities Assimilation Other Effects
Response Pressure State Effects

Figure 2. The Chesapeake Bay Hierarchy of Indicators

Although the indicators toward the higher end of the continuum (Levels 4

through 6) portray a clearer, more direct image of the environmental conditions,

indicators at the lower levels (Levels 1 through 3) are needed to establish a link

between the actions taken and effects observed. It is important to maintain

indicators along the continuum in order to demonstrate the linkage between

human activities and responses in the natural system.

The focus of the EPIC Project is on the environmental indicators, Levels 3

through 6. Administrative indicators, Levels 1 and 2, are addressed in the

strategic planning process.
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Scope of the EPIC Project

The EPIC Project develops and
maintains an environmental indica-
tor system that:

e Reflects an issue that affects
California, or a global or
transboundary issue of interest to
California.

e Relates to the missions of Cal/EPA
and its boards, departments and
offices. To the extent that these
missions overlap with those of
the Resources Agency, the
Department of Health Services
and other state agencies, those
areas are addressed by the
project. (Indicators that address
areas that are primarily the
responsibility of the Resources
Agency will be developed and
implemented under that agency’s
strategic planning functions.)

e Measures pressures exerted on
the environment by human
activities, ambient environmental
conditions, or effects on human
or ecological health. Measures of
program performance, activity,
efficiency or outputs are not
within the scope of the project*.

Chapter 2

These qualifying considerations guide
the determination of important
environmental issues and sub-issues
from which indicators are developed.

The Indicator Identification
and Selection Process

The process of identifying and
selecting indicators under the EPIC
Project is illustrated in the flowchart
in Figure 3.

Identification of environmental
issues.

The identification of significant
environmental issues for California
provides a focus for indicator
development. Whenever possible,
components of the issues, or sub-
issues, are identified. Related issues
and sub-issues are organized into an
issue structure. The issue structure
provides a starting point for the
identification of possible environ-
mental indicators. The issue structure
is intended to be flexible to allow the
addition, removal or modification of
issues and sub-issues in the future.

During the first year of the EPIC
Project, issues were identified based
on input from internal staff, as well

Environmental Protection Indicators for California

The Environmental Protection

Indicators for California
(EPIC) Process

as from participants at a two-day
conference (Environmental Protection
Indicators for California: Building an
Environmental Indicator System for
Cal/EPA, held January 18 and 19,
2001, in Sacramento), and the
Interagency and External Advisory
Groups. Similar issues were grouped
into issue categories (air quality,
water, land/waste/materials manage-
ment, pesticides, human health,
ecosystem health, and transboundary
issues). Although various ways of
organizing issues were explored, the
issue categories chosen paralleled
areas of authority within Cal/EPA.
This facilitated the identification of
possible indicators and data sources.

*Appendix B provides information on
the range of indicators that can be
used to assess an organization’s
performance.



Definition of Terms Used in EPIC

Parameter: A property (e.g., pollutant concentra- Index:
tion, pollutant discharge quantity,
chemical body burden) that is
measured or observed.

Indicator suite:

Measure: Raw or analyzed data obtained from

indicator: monitoring, surveys and other valid
data collection methods. Measures
form the basis for environmental
indicators.

Environmental A value that presents scientifically
indicator: based information on the status of,
and trends in, environmentally- Issue:
related parameters. An indicator
conveys complex information in a
concise, easily understood format,
and has a significance extending
beyond that directly associated with
the measure(s) from which it is
derived.

Issue structure:

Integrative An indicator that captures multiple
aspects of a given issue or system
such that its significance extends
beyond the measure(s) from which it
is derived to a greater degree than
other available indicators.

A type of environmental indicator
derived from a set of aggregated or
weighted indicators or measures.

A group of indicators that collectively
presents information on major
environmental issues, such as climate
change, toxic contamination, biologi-
cal diversity, hazardous waste,
pesticides, ecosystem health, or use
of natural resources (energy, fisheries,
forests, public lands, soil and water).

A topic of environmental concern to
California, including its components
or dimensions, or sub-issues. Envi-
ronmental issues can exist on a local
to statewide scale, and provide the
foundation for identifying environ-
mental indicators.

The organization of issues and sub-
issues that guide the development of
environmental indicators.

Identification of relevant parameters.
Each issue is examined to determine whether relevant properties or parameters

can be identified, which can then be used to derive candidate indicators. When

an issue is not well understood, the appropriate parameters cannot be identi-

fied, indicating a need for further investigation.

Identification of candidate indicators.
Where one or more parameters can be identified for an issue, various ways of

presenting these parameters, individually or in combination with other param-

eters, are identified.
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Example of parameters and associated candidate indicators:
For ozone as a criteria air pollutant, parameters can include:

® emissions of ozone precursors (i.e., nitrogen oxides and volatile
organic compounds);

e ambient ozone concentrations;

e number of exceedances of certain regulatory standards; and,
e vehicle-miles traveled.

Candidate indicators can include:

e total statewide ozone precursor emissions per year;

e statewide ozone precursor emissions per year per vehicle-mile
traveled;

e maximum statewide ozone concentration per year; and,

e total number of days of exceedances of California standard.

Evaluation of candidate indicators based on primary criteria.

To ensure that EPIC indicators are of consistently high quality, candidate
indicators are evaluated to verify that they meet all primary criteria. Data for
each candidate indicator are assessed to ensure that they are collected using
methods that are scientifically acceptable, and that they support sound
conclusions about the state of the system or issue being studied. In addition,
the indicator must closely represent the issue, be sensitive to changes in the
issue being measured, and provide a meaningful basis for decision-making.

Ideally, an indicator should, at a minimum, meet all these criteria. However,
there are special circumstances when the only available data set does not meet
all primary criteria, but could nevertheless be used to develop a reasonably
valid indicator. These guidelines allow for the selection of such indicators with
the expectation that better quality data will be generated in the future. In these
cases, the limitations of the data set(s) used for indicator development should
be clearly documented in the narrative for the indicator.

When a candidate indicator does not meet the primary criteria and there is no
prospect for the development of new data sets that would meet the criteria,
the indicator is dropped from further consideration.
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Guidelines for Indicator Selection:
Primary Criteria
The indicator should meet all of the following criteria:

Data quality: Data are/will be collected to yield measures that are
scientifically acceptable and support sound conclu-
sions about the state of the system being studied.

Representativeness: The indicator is designed to reflect the environmental
issue it is selected to characterize.

Sensitivity: The indicator should be able to distinguish meaning-
ful differences in environmental conditions with an
acceptable degree of resolution.

Decision support:  The indicator should provide information appropriate
for making policy decisions.

EPIC Indicator Identification and Selection Process
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Characterization of data availability.

Candidate indicators meeting primary criteria are further evaluated as to

whether data are available to present a status or trend for the issue in ques-

tion. Where the data are available and are supported by ongoing, systematic

monitoring and data collection efforts, the indicator is designated as a Type I

indicator.

When the data do not show a status or trend, either because a full cycle of

data has not yet been collected, or the data require further analysis or manage-

ment, the indicator is classified as a Type II indicator.

There are instances when it cannot be determined whether a candidate

indicator meets primary criteria because of insufficient data or because the

data are from a one-time study. These indicators are classified as Type III

indicators. Type III indicators reveal a need for resources to develop a plan

and/or implement a program for data collection.

Evaluation of Type | indicators based on secondary criteria.
Secondary criteria reflect other desirable, but nonessential, attributes of an

environmental indicator. These criteria address whether an indicator can be

used to anticipate changes, can be compared to indicators in other programs or

systems, is cost-effective, and is based on, or can be compared to, a bench-

mark value. These characteristics are noted in the indicator sheets whenever

appropriate.

Understandability is an essential
characteristic of an environmental
indicator. It is not a fixed attribute of
an indicator, but rather a function of
how the data for an indicator are
presented. Where there can be
several ways of presenting an
environmental indicator, every effort
is made to select the presentation
that can be most easily understood
by the broadest audience.

Chapter 2

Classification of indicators based on data availability
Type I indicators: Adequate data are available and can be used to
support the development of the indicator. These data are generated
by ongoing, systematic monitoring or data collection efforts.

Type II indicators: Full or partial data generated by ongoing,
systematic monitoring and/or collection are available, but either a
complete cycle of data has not been collected, or further data
analysis or management is needed in order to present a status or
trend.

Type III indicators: No ongoing monitoring or data collection is in
place to provide data for these indicators. At the present time, these
indicators are conceptual or have not been developed beyond one-
time studies that provide only a snapshot in time. Type III indicators
are useful in revealing data gaps that may need to be filled in order
to provide quantitative information on certain significant environ-
mental issues.
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Guidelines for Indicator Selection: Secondary Criteria
It is desirable, but not essential, that Type I indicators meet the following
criteria:

Anticipatory: The indicator can provide an early warning of
environmental change.

Data comparability: The indicator can be compared to indicators in other
state, regional, national or international systems.

Cost-effective: Data collection efforts generate the type and amount
of information needed to support the indicator, and
can be carried out at a reasonable cost.

Benchmark value: The indicator is based on, or can be compared to, a
benchmark value or point of reference, so that users
can assess its significance.

Indicators integrate multiple aspects of a given issue or a system. Certain
indicators can synthesize a considerable degree of information. These are
termed integrative indicators. The level of dissolved oxygen in a river or
stream is an example of an integrative indicator. Oxygen is produced by plants
and used by bacteria, invertebrates, and vertebrates. Its concentration in water
reflects many interrelated processes within an aquatic ecosystem.

In certain cases, indicators can be combined, in a weighted or non-weighted
fashion, into a single index to integrate a greater degree of information than
the individual indicators.

Collectively, all the indicators that present information on an environmental
issue comprise an indicator suite.

10 Environmental Protection Indicators for California Chapter 2



Introduction

This chapter presents the initial set

of environmental indicators devel-
oped during the first year of the EPIC
Project. Identification and selection
of the indicators followed the process
and criteria described in the previous
chapter. Indicators are organized
under separate sections for the
following issue categories:

Air quality
Water

Land, Waste and Materials
Management

Pesticides

Transboundary Issues

Environmental Exposure Impacts
upon Human Health

Ecosystem Health

Although each section focuses on a
specific issue category, the issues do
not exist in isolation. Issues or
indicators described in one section
may impact, or be impacted by, other
issue areas. For example, emissions
of methyl mercury, formed as a result
of bacterial action on mercury-
containing wastes, have recently
been measured in landfill gas. Methyl

Chapter 3

mercury emissions can result in
deposition of the chemical into
surface waters and their sediments,
where the chemical can be assimi-
lated by aquatic organisms, including
fish, leading to ecosystem or human
health consequences. The linkages
among the various issue areas will be
explored in subsequent editions of
this report.

An additional set of “background
indicators” is also discussed. These
indicators reflect trends in certain
demographic, economic, human
health and other parameters that can
provide a meaningful context with
which to interpret some of the
environmental indicators.

Chapter Organization

This chapter consists of eight
sections: the seven environmental
issue categories listed above, and the
background indicators. Except for the
background indicator section, each
section includes, in the following
sequence:

e An introduction to the issue
category; this includes a summary
list of the environmental indica-

Environmental Protection Indicators for California

The Environmental Indicators

tors presented (with the issue or
sub-issue they represent), and a
description of the issues identified
for the topic area;

Individual indicator sheets for
indicators classified as “Type I”
indicators (i.e., indicators with
adequate data supported by
ongoing, systematic monitoring or
data collection);

Presentation of the “Type II”
indicators (i.e., indicators for
which data are generated by
ongoing monitoring and/or
collection, but either a full cycle
of data has not been collected, or
further data analysis or manage-
ment is needed); and,

Presentation of the “Type III”
indicators (i.e., indicators that
could be developed if ongoing,
systematic data collection efforts
are initiated).

11



Key to indicator
information box
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Classification based on data availability: (abbreviated form)

Type |

indicators: Adequate data are available, generated by ongoing,
systematic monitoring.

Level and Goal indicators: Full or partial data generated by ongoing monitoring,
will be identified but further data collection/analysis/management necessary
forType | before a status or trend can be presented.

indicators only. indicators: Conceptual indicators for which there is no ongoing

data collection (data gaps)

Level 4
—— Goal 2 Level based on “pressure-state-effects-response” model
Chesapeake Bay Hierarchy
Administrative Environmental
Actions by Responses of Changes in Chanees in Changes in Changes in
EPA/State the Regulated &  Discharge or Amt?ient Uptake Health,
Regulatory Nonregulated Emission Conditions and/or Ecology or
Agencies Communities Quantities Assimilation Other Effects
Response Pressure State Effects

Cal/EPA Strategic Vision Goals* (abbreviated form)
Air that is safe for people and the environment
Lakes, rivers and streams that are swimmable and fishable
Groundwater that is safe for drinking
Minimal risk from hazardous substances

Reduce/eliminate differential exposure to contaminants in the
population

Improve efficiency of natural resource use
Improve application of science to environmental protection
Improve efficiency of operations

For the full text of these goals visit:
www.calepa.ca.gov/Publications/Reparts/StratPlans/2002/

Environmental Protection Indicators for California Chapter 3
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Background Indicators

Introduction

Background indicators provide
information with which to interpret
the meaning of various environmen-
tal indicators presented in this
document. They do not represent
particular environmental issues in
themselves. The background indica-
tors in this section present trends in
demographic, economic and other
factors that may directly or indirectly
impact environmental conditions
and resources in California.

Chapter 3

Population Demographics
Total California population

Annual population growth

Economy
Gross State Product (GSP)

Energy Consumption

Total energy consumption vs. GSP

BACKGROUND

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

Environmental Protection Indicators for California
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BACKGROUND

Population Demographics

As the state’s population increases, so does the need for goods, energy, services, housing,
and transportation. These demands, in turn, result in increased consumption of natural
resources and increased production of wastes and other by-products. However, the impact
of California’s growth on the environment can be lessened to some extent through in-
creased energy efficiency and conservation efforts, and better land use planning.

California Population 1850-2000 Annual Population Growth 1970-2000
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Reference:

Legislative Analyst’s Office. Cal Facts:

California’s Economy and Budget in
Perspective, Sacramento, California,
December 2000. Posted at:
www.lao.ca.gov
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At present, California is home to an estimated 35 million people, making it the
most populated state in the U.S. It took about 100 years to reach the 10 million
mark, but since then California has been adding 10 million people every 20 years.

For the past four years, the state has been adding about 560,000 people
annually - roughly equal to a city the size of Bakersfield or a state the size of
Vermont. During this time, about half of the added population can be attributed
to “natural increases” (births minus deaths) and half to net immigration
(immigration into the state minus emigration out of the state).

By contrast, during the recession of the early 1990’s, population growth was
primarily due to natural increases; net immigration was low or negative.

California’s population is growing by roughly 1.6 percent per year — well above
the nation’s annual growth rate of about 1 percent per year.

Environmental Protection Indicators for California Chapter 3
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. BACKGROUND

Economy

The condition of the state’s economy influences changes in the consumption of materials
and energy, population growth rates and distributions, and consumer spending.

California Gross State Product
1985-1999
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California’s Gross State Product (GSP) has steadily increased over the last

15 years, but was slowed during the recession of the early 1990’s. California
lagged behind the nation in the early stages of the subsequent recovery, as
declines in aerospace, banking, and certain other key industries in the state
held growth down through the middle of the decade. Thereafter, however, the
pace of the state’s economy accelerated, with job growth exceeding the
national rate in each of the past five years.

California’s GSP exceeds $1.2 trillion, making it one of the world’s largest
economies. The California GSP trails only the U.S. (as a whole), Japan,
Germany, and England. The California GSP accounts for 13 percent of the
nation’s output.

Reference:

U.S. Department of Commerce, Bureau
of Economic Analysis, Gross State
Product Data. Posted at:
www.bea.doc.gov/bea/regional/gsp
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Total Energy Consumption and Gross State Product

Energy Consumption

The demand for energy across California influences everything from the price of products,
to the quality of the air and water. Viewing energy trends in the context of economic trends
provides a picture of the efficiency of the state’s economy.

Energy Consumption per GSP
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References:

U.S. Department of Commerce, Bureau of
Economic Analysis Gross, State Product
Data. Posted at: www.bea.doc.gov/bea/
regional/gsp

Department of Energy, Energy Information

Administration. State Energy Data Report
1999. Posted at: www.eia.doe.gov
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Over a 15-year period beginning in 1985, total energy consumption by the state
has increased about 21 percent while the economy, expressed as Gross State
Product (GSP), has grown at a greater rate of 57 percent. As a result, the
amount of energy used to create one dollar of GSP has steadily followed a
downward trend. In other words, California’s economy has become more
energy efficient.

A major reason for the declining energy trend relative to GSP is that
California’s economy has shifted over the past two decades from one in which
manufacturing industries were dominant to one which is increasingly becom-
ing services-oriented. Services-oriented industries generally consume less
energy per GSP than manufacturing industries.

Environmental Protection Indicators for California Chapter 3
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Energy Consumption in California by Sector
1985-1999
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Over the last 15 years, the transportation sector has been the largest consumer
of energy. Consumption by this sector includes energy used to power motor
vehicles, airplanes and boats.

Nearly 60 percent of the transportation energy consumption is the result of

combustion

of gasoline in cars and light-duty trucks.

The transportation and industrial sectors together were responsible for about
85 percent of the increase in energy consumption from 1985 to 1999.

Chapter 3

Reference:

U.S. Department of Energy, Energy
Information Administration. State Energy
Data Report 1999. Posted at:
www.eia.doe.gov
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Residential Energy Consumption and Residential Energy Used per Household
Number of Households 1985-1999 1985-1999
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References:

U.S. Department of Energy, Energy
Information Administration. State Energy
Data Report 1999. Posted at:
www.eia.doe.gov

U.S. Census Bureau. Intercensal Estimates
of Total Households by State. Population
Division, Population Estimates Program.
Posted at: www.census.gov/population/
estimates/housing/sthuhh7.txt

18

::::::,\:::::::
FELL LSS FFFLES S

o T T T T T L) T T 1
FLFHS LSS ST LSS S

electricity [ electrical system energy losses
natural gas [ other (wood, petroleum, solar, geothermal, coal)

From 1985 to 1999, residential energy consumption has fluctuated somewhat
but increased overall by about 8-9 percent. In the meantime, the number of
households has steadily increased by almost 2 million, resulting in an increase
of 18 percent. The slower increase in residential energy consumption relative to
the increase in the number of households has, in fact, resulted in a slight
decrease in the energy used per household during this period. Better home
insulation and more energy-efficient appliances are some reasons for the
increased energy efficiency.

The fluctuations in yearly residential energy consumption are, to some extent,
the result of weather conditions (i.e., below average winter temperatures for a
given year could result in increased energy consumption in the form of greater
home heating).

There are some large forms of energy loss that are unfamiliar to most Califor-
nians, including those associated with the generation, transmission, and
distribution of electricity to households (plus plant use and unaccounted-for
electrical energy system losses). These electrical energy losses account for
roughly 70-75 percent of total household electrical energy use.

Environmental Protection Indicators for California Chapter 3
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Transportation

Transportation has both direct and indirect effects on the resources and environmental
conditions of the state. Some of these effects result from vehicle emissions, use and
handing of fuels, construction of roads, and energy utilization.

Vehicles Miles Traveled and Fuel Consumption for
Motor Gasoline and Diesel Vehicles 1985-2005
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California’s roads see increasingly more traffic per year, as reflected by the
trend in vehicle miles traveled (VMT) for gasoline-fueled vehicles. This trend is
expected to continue through 2005 and beyond. Motor vehicle gasoline
consumption, however, has not increased at the same rate as VMT. Thus, the
average transportation fuel efficiency for motor gasoline vehicles has improved
from 12.6 miles per gallon in 1985, to 15.5 miles per gallon in 2000.

The steady increase in fuel efficiency is occurring in spite of the increased
popularity of sport utility vehicles, minivans, and light-duty trucks through the
1990’s, all of which provide poorer gas mileage relative to smaller passenger
vehicles. The increasing fuel efficiency is due primarily to improved emission
standards for California vehicles and the continual retirement of older, less
fuel-efficient cars from California roads.

Diesel-fueled vehicles represent about 12 percent of total fuel consumption in
2000. Heavy-duty trucks (large commercial vehicles and big rig trucks) are the
primary consumers of diesel fuel, making up roughly 87 percent of all diesel
vehicles. The fuel efficiency for diesel vehicles remains relatively unchanged
since 1985 and is not expected to change significantly through 2005.

Miles per Gallon of Fuel

Transportation Fuel Efficiency
1985-2005

1985 1990 1995 2000 = 2005

Motor Gasoline Fuel Efficiency mi./gallon
mmm Diesel Fuel Efficiency mi./gallon

Reference:

California Air Resources Board. On Road
Motor Vehicle Inventory, EMFAC2000,
Version 2.02, January 2001. Sacramento,
California.
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References:

Centers for Disease Control and Preven-
tion. Estimated life expectancy at birth in
years, by race and sex: Death-registration
states, 1900-28, and United States,
1929-97. National Vital Statistics Report,
47(28). December 13, 1999. Posted at:
www.cdc.gov/nchs/fastats/pdf/
47_28t12.pdf

California Department of Health Services.

Life expectancy at birth and average
number of years of life remaining at age
65 by selected years and sex, California,
1919-1920, 1929-1931, 1939-1941, 1950,
1960, 1970, 1980, 1990-1999 (prelimi-
nary). Reports posted at:
www.dhs.ca.gov/services/dhs-
statistics.htm
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Human Health

Life expectancy and statistics on the leading causes of death in California provide some
insight into general human health. Changes in life expectancy are an important indicator of
overall health of a population and reflect a society’s ability to control and prevent serious
diseases or other potentially life-threatening conditions.

Life Expectancy at Birth for U.S. and California
1920-1997
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In 1997, life expectancy at birth was 75.5 years for California males and
80.7 years for California females. California males’ life expectancy in 1997 was
1.9 years more than that of U.S. males. California females’ life expectancy in
1997 was 1.3 years more than that of U.S. females.

Primarily through improved public health practices and advances in medicine,
from 1920 to 1997, life expectancy at birth has increased 21 years for California
males and 22.3 years for California females. The same improvement in life
expectancy is also evident at the national level.
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Leading Causes of Death in California, 1998
AIDS
1%

Chronic liver disease
2%

Diabetes
%

Chronic lung disease
5%

Pneumonia and influenza
%

)\ Accidents, homicides,

suicides
6%

Heart disease
31%

Cerebrovascular disease
%

All other diseases
Cancer 16%

23%

Cancer is the second leading cause of death in California (and in the U.S.),
causing more than 50,000 deaths each year. Smoking, poor diet, and obesity
are primary risk factors for diseases such as cancer, heart disease, cerebrovas-
cular disease, chronic lung disease, and diabetes.

BACKGROUND

References:

California Department of Health Services,
Center for Health Statistics. California
Cancer Facts and Figures 2001, American
Cancer Society. Posted at:
www.ccrcal.org/PDF % 20Files/
Min2001.pdf
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Reference:

California Department of Health Services,
Center for Health Statistics. California’s
infant death rate 1999: Data summary.
Report Register No. DS00-01002 (January
2001).
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Infant Death Rate in California
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The infant death rate (deaths among infants under one year old per 1,000 live
births) continues to be one of the most widely used indicators of the overall
health status of a community.

In 1999, California had the lowest infant death rate ever recorded for the state.
There were a total of 2,787 infant deaths and 518,073 live births among
California residents, for an infant death rate of 5.4 per 1,000 live births.
Advances in medicine that increased survival rates among premature infants,
and the success in informing parents how to prevent Sudden Infant Death
Syndrome (SIDS) are some possible reasons for the lowering infant death rate.

The 1999 infant death rate decreased 31.6 percent from the 1990 rate of 7.9 per
1,000 live births. California’s infant death rate for 1999 was lower than the U.S.
preliminary estimate for infant death rate of 6.9 per 1,000 live births.
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. BACKGROUND

Asthma is one of the most common chronic diseases in the U.S. Until recently, state-
specific data on asthma prevalence were not available. This indicator summarizes
California and total U.S. asthma prevalence data collected from the Behavioral Risk Factor
Surveillance System survey. The year 2000 was the first year in which state-specific asthma
prevalence data became available. Continued use of this survey will allow state health
departments to monitor trends in asthma prevalence and to provide data to guide asthma
management.

Self-Reported Asthma Prevalence Among Adults
California and United States, 2000

Percent

Lifetime Prevalence Current Prevalence

M california W US.

Two asthma case definitions were constructed for this survey. In the survey,
lifetime asthma was determined by a “yes” answer to “Have you ever been told
by a doctor that you have asthma?” Current asthma was determined by a “yes”
answer to the same question, as well as to the question, “Do you still have
asthma?”

During 2000, the California and overall U.S. lifetime asthma prevalence was
11.5 and 10.5 percent, respectively. Current asthma prevalence in California
and the U.S. was nearly the same at 7.3 and 7.2 percent, respectively. Total
number of California respondents for lifetime and current asthma was 3,905
and 3,898, respectively. Total number of U.S. respondents for lifetime and
current asthma was 182,293 and 181,914, respectively.

Other overall U.S. asthma prevalence data noted that current asthma was
higher among blacks (8.5 percent) than whites (7.1 percent) and persons of
other race/ethnicity (5.6 percent). The prevalence of current asthma decreased

I . - ) . Reference:
with increasing family income (from 9.8 percent among persons with family Centers for Disease Control and Preven-
incomes of less than $15,000 to 5.9 percent among persons with family tion. Self-reported asthma prevalence
incomes of $75,000 or higher). Women had higher rates of current asthma than among adults—United States, 2000.

. o MMWR Weekly 50(32);682-6. August 17,
men both in California (9.0 percent versus 5.6 percent) and overall (9.1 percent 2001. Posted at: www.cdc.gov/mmwr/

versus 5.1 percent). preview/mmwrhtml/mm5032a3.htm
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Ashizawa A, Nixon LL, Johnson CA, Ball
LB, Jack, E, Kang, and DS. 1998.
Surveillance for asthma — United States,
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California Department of Health Services,
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study. Posted at:
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ehib2/topics/asthma.html
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Available surveillance data indicate that the asthma prevalence rates have been increasing
both in California and nationally. In response to this alarming trend, California has set-up a
comprehensive surveillance system, as shown in the previous indicator, which measures
asthma trends at the state level.

Estimated U.S. Average Annual Rate of Self-Reported Asthma
During Preceding 12 Months
60
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A yearly survey conducted by the National Center for Health Statistics among
20,000 U.S. persons shows that asthma prevalence increased by 75 percent
from 1980 to 1994. This increasing trend was evident among all races, both
sexes, and all age groups. The most substantial increase occurred among
children aged 0-4 years (up 160 percent from 22.2 per 1,000 to 57.8 per 1,000),
and persons aged 5-14 years (up 74 percent from 42.8 per 1,000 to 74.4 per
1,000).

In California, the limited data available indicated that the occurrence, trends,
and impacts of asthma tend to agree with the nationwide trends. In 1984,
7.6 percent of adults reported through the statewide Behavioral Risk Factor
Survey that they have had asthma at some point. This figure rose to

12.1 percent in 1996, a 60 percent increase.

A few evaluations have included consideration of whether the increase in
asthma prevalence reflects a true increase in disease occurrence or merely a
trend in the willingness of physicians or patients to diagnose/report the
disease. The results suggest there is indeed a real increase in asthma cases in
both California and the U.S.

Based on a national estimate of asthma prevalence, 1.8 million Californians
have asthma, including half a million children. As one of the most common
chronic diseases in children, asthma is a leading cause of school absences and
hospital admissions for children.

The majority of asthma hospitalizations in California are thought to be prevent-
able. Thus, the $350 million direct costs associated with these events are likely
to be preventable as well.
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Water Supply

This table presents estimated water supplies for 1995 and the projected supplies for 2020 as
reported in the California Water Plan Update 1998 (Bulletin 160-98). It does not estimate the
entire State’s water supply, but rather a portion of the water runoff as well as other water
sources delivered to meet for urban, agricultural and environmental uses.

1995 2020
Supply
- Drought - Drought
Surface
Central Valley SProject 7,000 4,820 7,350 4,890
State Water Project 3,130 2,060 3,440 2,390
Other Federal Projects 910 690 910 680
Colorado River 5,180 5,230 4,400 4,400
Local 11,050 8,480 11,070 8,740
Required Environmental Flow 31,370 16,640 31,370 16,640
Reapplied 6,440 5,600 6,450 5,580
Groundwater® 12,490 15,780 12,680 16,010
Recycled and Desalted 320 330 420 420
Total (rounded) 77,900 59,640 78,080 59,750

a Bulletin 160-98 presents water supply data as applied water, rather than net water.
See reference below for additional information

b Thousand acre feet, rounded

¢ Excludes groundwater overdraft

The table shows California’s estimated water supply, for average and drought
years under 1995 and 2020 levels of development, with existing facilities and
programs. Surface water includes developed supplies from federal, state and
local projects. Required environmental flows are comprised of undeveloped
supplies designated for wild and scenic rivers, supplies used for instream flow
requirements, and supplies used for Bay-Delta water quality and outflow
requirements. Finally, surface water includes supplies available for reapplica-
tion downstream. In an average year, 30 percent of California’s urban and
agricultural applied water is provided by ground water extraction. In drought
years when surface water supplies are reduced, ground water supports an even
larger percentage of use. Recycled water plays an important role in lessening
the need for new water supplies, although it does not provide a new source of
water. Similarly, California’s existing desalting plants use brackish ground-
water, wastewater and seawater to provide additional water particularly for
coastal communities with limited existing water supplies.

BACKGROUND

Reference:

Department of Water Resources. The
California Water Plan Update, Bulletin
160-98. Posted at:
www.waterplan.water.ca.gov
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BACKGROUND

See full color map on page 262

Reference:

James Spero

Fire Economic Analyst

Fire and Resource Assessment Program
(FRAP)

California Department of Forestry
frap.cdf.ca.gov

For more information, contact:
Christopher Zimny

Fire and Resource Assessment Program
(FRAP)

California Department of Forestry

1920 20th Street

P.O. Box 944246

Sacramento, California 94244

(916) 227-2664
chris_zimny@fire.ca.gov
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Land Use

The land use impacts of population growth are many. Population growth affects the amount
of habitat available for wildlife, introduces stresses on many wildlife species, interrupts
many ecological processes such as water cycling, complicates fire protection and forest
management activities, and reduces open space aesthetics.

This indicator provides a context for the Land Cover and Habitat Quality and
Quantity indicators within the Ecosystem Health Section, which measure the
changing landbase of California’s natural ecosystems.

Before 1940, development comprised merely 3 percent (1.5 million acres)
of all private lands. By 1990, development had occurred on over 15 percent
(8.4 million acres) of all private lands.

Since 1940, development has impacted 7 million acres or 13 percent of the
state’s undeveloped private land. During this period, agricultural land was the
largest recipient of growth, with development of over 26 percent (3.1 million
acres) of the 1940 agriculture land base. By 1990, natural ecosystems (forest,
shrub, grass, desert, barren) had lost nearly 4 million acres or 7 percent of the
undeveloped private land of 1940.

Urbanization is defined as a density of one or more houses per 20 acres. This
definition is not a typical urbanization density (usually one or more units per
acre), but is used to better represent the associated impacts of urbanization on
ecosystems.

Information should be used at a broad scale as each block of urbanization
shown represents 9.65 square miles and density is averaged within that block.
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Air Quality

Introduction

Air pollution is one of the major
environmental challenges modern
society faces. Human health effects
can range from lung irritation to
cancer and premature death, while
ecological effects include damage to
crops, forests, and rangeland, soil
acidification, and contamination of
water bodies. Air pollution consis-
tently ranks high among public
concerns in California, and control
efforts have been given a high
priority in recent decades. Sources of
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
“point sources.” While technological
advances and regulatory strategies
have yielded significantly cleaner air
over the past decades, increases in
population and automobile use
provide challenges to continued air
quality improvements.

Air quality indicators reflect pres-
sures on the environment (emis-
sions), state of the environment
(ambient concentrations), and
potential health risk posed by air
pollutants. This succinct set of

Chapter 3

indicators, considered collectively, is
intended to provide an understanding
of the state’s air quality, sources of
air pollution, and potential effects on

AIR QUALITY

the public. Indicators for ecological
effects of air pollution and global
climate change are addressed in
other sections of this report.

Criteria Air Pollutants

0zone
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 D)

Indoor exposure to formaldehyde (Type III)
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Issue 1: Criteria Air Pollution

Shortly after its creation in 1970, the U.S. Environmental Protection Agency
(U.S. EPA) established health-based National Ambient Air Quality Standards
(NAAQS) for six common “criteria” air pollutants. These standards cover
carbon monoxide, ozone (O;), nitrogen dioxide (NO,), sulfur dioxide (SO,),
lead (Pb), and particulate matter (PM). California also sets its own ambient air
quality standards that are generally more health-protective than NAAQS for
most pollutants.

Indicators have been selected only for criteria pollutants for which one or more
California air basins are in non-attainment of - that is, air concentrations of a
criteria air pollutant are at levels equal to or exceeding — a state or federal air
quality standard. The most health protective state or federal standard has
generally been chosen as an indicator benchmark. For example, the number of
days above the state 8-hour standard for carbon monoxide is generally more
stringent than the state or federal 1-hour standard, because an area in attain-
ment of the state 8-hour standard usually also attains the other state and
federal carbon monoxide standards.

As a result of technological advances and implementation of control measures
over the past three decades, emissions and ambient levels of criteria pollutants
have declined steadily throughout most of the state. While all of California now
attains the state and federal nitrogen dioxide, sulfur dioxide, and lead stan-
dards, most Californians still live in regions with unhealthy levels of ozone,

California Air Basins
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particulate matter, or carbon monoxide. The California map on page 28 divides
the state into the major air basins. The five main air basins that face the
greatest challenge in controlling criteria air pollutants are the Sacramento
Valley, San Joaquin Valley, San Francisco Bay Area, South Coast (including Los
Angeles), and San Diego. These five air basins will be highlighted in most of
the air quality indicator descriptions.

Ozone: [

Ground-level ozone is a major component of urban and regional smog. Ozone
is not directly emitted, but is formed when volatile organic compounds (VOCs)
and oxides of nitrogen (NOx) emissions react in the presence of sunlight.
Ozone is a strong irritant, which can reduce lung function and aggravate
asthma as well as lung diseases such as bronchitis and emphysema. Repeated
short-term o0zone exposure may harm children’s developing lungs and lead to
reduced lung function in adulthood. In adults, ozone exposure may accelerate
the natural decline in lung function that occurs as part of the normal aging
process. While ozone levels have generally declined in recent decades, the
state’s major urban areas and the Central Valley still violate the state and
federal ozone standards.

Indicators

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
(VOC + NOx) (Type I)

Inhalable Particulate Matter (PM10): [

Particulate matter with an aerodynamic diameter of 10 microns or less (PM10)
is a mixture of substances that includes elements such as carbon, lead, and
nickel; compounds such as nitrates, organic compounds, and sulfates; and
complex mixtures such as diesel exhaust and soil. Particulate matter may occur
as solid particles or liquid droplets. Primary particles are emitted directly into
the atmosphere, while secondary particles result from gases that are trans-
formed into particles in the atmosphere.

When inhaled, particles can increase the number and severity of asthma
attacks and cause or aggravate bronchitis and other lung diseases. Community
health studies also link particle exposure to the premature death of people who
already have heart and lung disease, especially the elderly. Airborne particles
are a primary component of haze that obscures visibility in cities, rural
communities, and scenic parks.

Air monitors, designed to sample PM10 concentrations, are concentrated in
regions where exceedances are most likely to occur. If any one of those

154 + monitors records a 24-hour average concentration over the state
standard (50 micrograms per cubic meter [ug/m?]), then the air basin in which
that monitor is located exceeds the PM10 standard for that day. While PM10
levels have declined in recent decades, the South Coast, Central Valley, Salton
Sea, and Great Basin continue to violate the federal 24-hour standard (150 pug/m?)
while most of the state is in violation of the stricter state standard.
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Indicators

Days with unhealthy levels of
inhalable particulate matter
(PM10) (Type I)

Peak 24-hour PM10
concentration (Type I)

Annual PM10 concentration
(Type 1)

Total primary and precursor
PM10 emissions (Type II)

29



Indicators

Days with unhealthy levels of
carbon monoxide (Type I)

Peak 8-hour carbon monoxide
concentration (Type I)

Carbon monoxide emissions
(Type 1)

Indicators

Total emissions of toxic air
contaminants (Type II)

Community-based cancer risk
from exposure to TACs (Type II)

Cumulative exposure to toxic air
contaminants that may pose
chronic or acute health risks
(Type 11)
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Carbon monoxide:

Carbon monoxide is an odorless, colorless gas that is formed when fuels are
incompletely burned. Motor vehicles, especially those that are poorly main-
tained, are the primary sources of ambient carbon monoxide in populated
areas. When inhaled, carbon monoxide molecules bond with hemoglobin
molecules in the blood, preventing them from carrying oxygen throughout the
body. Reduced oxygen-carrying capacity is especially hazardous for those with
heart disease or limited lung function.

Air monitors designed to measure carbon monoxide concentrations are spread
throughout California. These air monitors are located in places where carbon
monoxide exceedances are most likely to occur. Carbon monoxide levels have
generally declined in recent decades, and only Los Angeles and Calexico still
violate the federal or state standard for carbon monoxide.

Issue 2: Toxic Air Contaminants (TACs)

Toxic air contaminants are air pollutants that may cause serious adverse
human health or environmental effects. TACs may exist as particulate matter or
in gaseous form, and include metals, gases adsorbed onto particles, and certain
vapors from fuels and other sources. Examples of TACs include benzene,
dioxins, 1-3 butadiene, and particulate emissions from diesel-fueled engines
(diesel PM). TACs exhibit a wide range of ambient concentrations, toxicities,
and exposure-response relationships. Depending on the TAC, exposure to these
pollutants can result in cancer, poisoning, eye, nasal, and skin irritation, and/or
rapid onset of sickness, such as nausea or difficulty in breathing. Other effects
may include immunological, neurological, reproductive, developmental, and
respiratory problems. About 88 percent of the overall estimated cancer risk
from air toxics results from diesel PM (70 percent), benzene (10 percent) and
1,3 butadiene (8 percent) - all substances that are derived primarily from the
emission or combustion of petroleum products. For more information on TACs,
visit: www.arb.ca.gov/toxics/tac/tac.htm

Extensive research is needed to better understand the cumulative effects of
multiple air toxics. This is of particular concern in urban areas where residents
are exposed to emissions from multiple sources. The California Air Resources
Board (ARB) has made it a priority to assess and reduce risk at the community
level to ensure that all Californians, including children, the elderly, and
environmental justice communities, can breathe clean, healthful air. For more
information on ARB’s environmental justice efforts, visit:
arbis.arb.ca.gov/ch/ej.htm
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Issue 3: Visibility L

The same particles and gases linked to serious health and environmental
effects can also significantly affect visibility. The scattering and absorption of
light by particles and gases in the atmosphere limit the distance we can see,
and degrade visual clarity and contrast. Both primary emissions and secondary
formation of particles contribute to visibility impairment. Primary particles,
such as elemental carbon from diesel and wood combustion, or dust from
natural sources, are emitted directly into the atmosphere. Secondary particles
that are formed in the atmosphere from gaseous emissions include nitrates
from NOx emissions, sulfates from SO, emissions, and organic carbon particles
formed from condensed hydrocarbon emissions.

Issue 4: Indoor Air Quality |

Studies of human exposure to air pollutants indicate that indoor levels of many
air pollutants may be two to five times (and occasionally more than 100 times)
higher than outdoor levels. This is a concern since people — in particular
infants, young children, and the elderly who are more susceptible to adverse
effects from pollutants — spend, on average, 90 percent of their time indoors.
Over the past several decades, exposure to indoor air pollutants is believed to
have increased due to a variety of factors, including the increased use of
synthetic building materials and furnishings; the increased use of personal care
products, pesticides, and household cleaners; the construction of more tightly
sealed buildings; and reduced ventilation rates to save energy.

Environmental tobacco smoke (ETS), also known as secondhand smoke, is a
major concern in indoor environments. ETS is of particular concern for
children, having been associated with increased occurrence of childhood
asthma, lower respiratory tract infections, low birth weight, and sudden infant
death syndrome. Various tobacco-related health programs have been intro-
duced since the early 1990s to increase the awareness of ETS dangers in the
home. In California, a yearly statewide survey is conducted by the Department
of Health Services to make a qualitative assessment of ETS exposure in
households with children.

Another major indoor air pollutant of concern is formaldehyde. A primary
source of this volatile organic compound (VOC) is pressed wood products.
Formaldehyde is an irritant to the eyes, nose, throat and lungs, and long-term
exposure may cause cancer. An indoor air indicator for this VOC would help
determine the effectiveness of programs currently being put in place by Cal/EPA
to reduce formaldehyde from pressed wood products, and to identify if other
actions need to be taken.
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Indicators

Visibility on an average summer
and winter day and in California
national parks and wilderness
areas (Type II)

Indicators

Household exposure of children
to environmental tobacco smoke
(Type D)

Indoor exposure to
formaldehyde (Type III)
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ETS and formaldehyde are just two of many potentially hazardous substances
that can be found in indoor air. Other indoor air pollutants include other VOCs
(such as tetrachloroethylene, trichloroethylene, chloroform, benzene, styrene,
p-dichorobenzene, etc.), carbon monoxide, nitrogen dioxide, radon, particulate
matter, lead, mold spores, and sources of allergens such as dust mite drop-
pings, cat and dog dander, and cockroaches. Clearly, a complete indicator
system would need to cover all classes of indoor air pollutants, not just ETS
and formaldehyde.

Currently, there are no programs in California that systematically collect
quantitative data on people’s exposures to indoor air pollutants in schools,
public buildings, and homes. Ongoing monitoring data on indoor pollutants
that are indicative of general indoor pollution levels could go far in improving
our understanding of the scope and extent of the problem. This would facilitate
identification of effective measures to reduce and prevent indoor pollution by tracking
pollution levels before and after the implementation of preventative measures.

Environmental Protection Indicators for California Chapter 3



Days with Unhealthy Levels of Ozone .

The number of days over the state 1-hour standard vary by region and are Type |

declining in most of California. Level 4
Goal 1

Days Over the State Ozone Standard
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Why is the indicator important?

This indicator tracks the number of days in which each California air basin
exceeds the state 1-hour ozone standard of 0.09 parts per million (ppm), and
illustrates the chronic nature of the public’s exposure to ozone. Scientific
studies suggest that exposure above this level may impair breathing and
aggravate asthma and lung diseases such as bronchitis and emphysema.
Intermittent exposure to high levels of ozone may harm children’s developing
lungs and lead to reduced lung function in adulthood. In adults, ozone expo-
sure may accelerate the natural decline in lung function that occurs as part of
the normal aging process.

Attainment of ozone standards requires that ozone concentrations rarely
exceed a threshold level that can cause harmful effects. For example, when on
average only one day per year is above California’s 1-hour ozone standard, the
state standard will be attained. The vast majority of California (with the
exception of some northern counties and undesignated rural areas) does not
attain this state standard.

What factors influence this indicator?

Ozone levels depend upon emissions of ozone precursors [volatile organic
compounds (VOCs) and oxides of nitrogen (NOx)] and weather. VOCs and NOx
are emitted by a wide range of sources, including: automobiles, trucks, and
other on- and off-road mobile sources, paints, solvents, pesticides, and other
widespread sources; and power plants, refineries, and other large “point
sources.” Reductions from most sources have occurred due to technological

Chapter 3 Environmental Protection Indicators for California

What is the indicator showing?
The number of days in California with
unhealthy levels of ozone has decreased
substantially over the past two decades.
Decreases were modest during the 1980s
but accelerated during the 1990s.
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improvements. Tighter emission standards for new motor vehicles, for ex-
ample, provide significant reductions as older, dirtier vehicles are retired.

While efforts to reduce precursor emissions have proven effective in reducing
the number of unhealthy ozone days, particularly in the 1990s, weather plays a
greater role than precursor reductions on a year-to-year basis. For example, a
hot summer day with stagnant air conditions will greatly increase the chance
of unhealthy ozone levels. This indicator is also influenced by the number and
location of air quality monitors (see below).

Technical Considerations:

Data Characteristics

Data needed to determine the number of days with unhealthy levels of ozone
is readily available from existing networks of air quality monitors in California.
More than 200 ozone monitors have been placed in California, primarily in
urban areas, to measure ozone concentrations hourly throughout the year or
during the summer ozone season. The measurement methods are standard
(ultraviolet absorption) and highly precise. Locations for most ozone monitors
are selected to secure representative data on an “urban” scale (4 to 50 kilome-
ters). The data are maintained on the Aerometric Data Analysis and Manage-
ment (ADAM) System. These data satisfy rigorous criteria for quality assur-
ance.

Strengths and Limitations of the Data

The number of days with unhealthy levels of ozone represents the chronic
nature of unhealthy ozone levels in a region. This indicator can be used to
approximate a region’s status with respect to the 1-hour ozone standard. It can
also be used to construct trends that may respond differently over time
compared to other ozone indicators.

While the data indicate the number of times an area exceeds the state health-
based ozone standard, it does not capture multiple exceedances in the same
day, or the degree of each exceedance. In addition, although most air basins
exceeding ozone standards have multiple monitoring stations, there is no
mechanism for recording exceedances in non-monitored areas. Strategic
monitor placement, however, allows for capturing of air quality measurements
representative of an area since ozone is a regional pollutant and generally does
not vary significantly over short distances. As emissions of VOCs and NOx
decrease, this indicator should respond with reduced counts of days with
unhealthy ozone.

Using readily available air quality data, this indicator can be reproduced easily.
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Peak 1-Hour Ozone Concentration |

The highest 1-hour ozone concentration measured at most monitors in the state
has declined.

Peak Ozone Levels in California
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What is the indicator showing?
Peak ozone levels have been declining

mmmm South Coast === San Diego mmmm San Joaquin Valley fastest in the air basins with the greatest air
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quality problems, including the South Coast

(Los Angeles Basin) and San Diego air basins.

Why is the indicator important?

This indicator is the highest measured 1-hour concentration at any monitor
within an air basin for a particular year. Thus, the indicator represents the
“worst-case” for a 1-hour exposure to ozone in a specified region, and provides
a view of the potential for acute adverse health impacts due to ozone exposure.
The peak 1-hour ozone concentration has declined substantially in some major
urban areas in California over the last 20 years. In the South Coast Air Basin,
the peak 1-hour ozone concentration decreased more than 40 percent, from an
average of 0.41 ppm in 1980-82, to 0.22 ppm in 1997-99.

What factors influence this indicator?

Ozone levels depend upon emissions of ozone precursors volatile organic
compounds (VOCs) and nitrogen oxides (NOx) and weather. While efforts to
reduce precursor emissions have proven effective in reducing peak ozone
concentration, weather also impacts the efficiency with which VOCs and NOx
produce ozone and the extent to which ozone is concentrated in or removed
from an area. A hot, sunny day with stagnant air conditions will generally
result in higher peak levels of ozone. This indicator is also influenced by the
number and location of air quality monitors (see below).

Chapter 3 Environmental Protection Indicators for California
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Technical Considerations:

Data Characteristics

The peak 1-hour ozone concentration represents the “worst-case” for 1-hour
exposures to ozone in a region. This indicator can be used to approximate a
region’s status with respect to a 1-hour ozone standard. It can also be used to
construct trends for peak ozone concentrations that respond to changes in the
emissions of VOCs and NOx. Using readily available air quality data, this
indicator can be reproduced easily.

Strengths and Limitations of the Data

Data needed to determine the peak 1-hour ozone concentration are readily
available from existing networks of air quality monitors in California. More
than 200 ozone monitors in California measure ozone concentrations hourly
throughout the year or during the high ozone season when the annual
maximum occurs. The measurement methods are standard (ultraviolet
absorption) and highly precise. Locations for most ozone monitors are selected
to secure representative data on an “urban” scale (4 to 50 kilometers). The
data are maintained on the Aerometric Data Analysis and Management
(ADAM) System. These data satisfy rigorous criteria for quality assurance.
This indicator can be easily scaled to represent a single monitoring location or
to represent a regional or statewide maximum.

While the data indicate the highest measured ozone concentration in each
basin, they do not capture the number of times people were exposed to
unhealthy air, the number and extent of additional high ozone levels, or the
damage inflicted on the people of California. In addition, although most air
basins exceeding ozone standards have multiple monitoring stations, there is
no mechanism for recording high ozone levels that may occur in non-moni-
tored areas. Strategic monitor placement allows for capturing of air quality
measurements representative of the area, however, since ozone is a regional
pollutant and generally does not vary significantly over short distances.
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Exposure to Unhealthy Ozone Levels in the South Coast
Air Basin

Since 1990, the total annual exposure to unhealthy ozone levels for the average
person has dramatically declined.

Total Annual Exposure to Unhealthy Levels of Ozone for
the Average Person in the South Coast Air Basin
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What is the indicator showing?
Exposure to unhealthy levels of ozone

0 — based on duration of exposure and level of
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Why is this indicator important?

There are a number of ways to look at how ozone levels in California have
changed over the years. Although simple indicators (such as those based on
peak 1-hour levels or the number of days above the standard) are most
commonly used, complex indicators that incorporate multiple parameters can
offer additional insight concerning air quality. This is one such indicator. It
reflects total annual (population-weighted) exposures to ozone. An “exposure”
occurs when ozone concentrations exceed the 1-hour ozone standard,

0.09 parts per million (ppm). The indicator presents a composite of exposure at
individual locations that have been weighted or adjusted to emphasize equally
the exposure of each individual in an area. Both the magnitude and the
duration of the average level of exposure to concentrations greater than the
standard are incorporated into the indicator (ARB, 2001). For example, some-
one exposed to 0.15 ppm ozone (0.06 ppm above the state standard) for 220
hours would have an exposure level of 13.2 ppm-hrs (220 hrs x 0.06 ppm =
13.2 ppm-hrs). Ozone monitors located throughout the South Coast air basin,
combined with air modeling techniques and census tract data, provide the data
for determining the exposed population. In most years between 1990 and 2000,
all residents of the South Coast air basin were exposed to ozone levels above
the standard at some time during each year.

Some major urban areas in California have not seen the peak 1 hour ozone
concentration decrease significantly over the last 20 years. Although attainment
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resident in and around Los Angeles.
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is based on peak concentrations (which provide an indication of the potential
for acute adverse health impacts), total annual exposure provides an indication
of the potential for chronic adverse health impacts. At this time, the South
Coast is the only air basin in California for which total annual ozone exposure
data have been developed. All five major air basins, including the South Coast,
San Joaquin Valley, Sacramento Valley, San Francisco Bay Area, and San Diego
air basins, will be included in this indicator in future updates.

What factors influence this indicator?

This indicator is dependent upon amount of time and the severity of unhealthy
ozone pollution to which people are exposed. This is related to emissions of
ozone precursors, as well as temperature and other weather considerations.

Technical Considerations:

Data Characteristics

The indicator is calculated using hourly ozone measurements that are above
the level of the state standard. For each hour in the year, the concentration at
the center of each census tract is estimated by interpolating the ozone concen-
trations at nearby monitors. Only monitors within a 50 kilometer radius of a
census tract are included in the interpolation. Then, the increment between the
estimated concentration and the state standard is computed (when the esti-
mated concentration is lower than the state standard, the increment is set to
zero). These increments are then weighted by population in each census tract
and summed. The sum is divided by the total exposed population for that hour
to obtain a population-weighted average. Finally, the hourly averages are
summed for the year. Zero exposure areas (populated areas that had no
exceedances for a given year) are not included in the exposure calculations
because they dilute the real impact of the ozone concentrations that are above
the state standard.

Strengths and Limitations of the Data

Air quality data needed for this indicator are readily available from existing
networks of air quality monitors in California. More than 200 monitors in
California measure ozone concentrations hourly throughout the year, or during
the high ozone season when the exceedances of the standard occur. Population
data (by census tract) from the 1990 U.S. Census are used. Updates for this
indicator will apply more current census data.

Individuals are presumed to have been exposed to the concentrations mea-
sured by the ambient air quality monitoring network. However, daily activity
patterns (for example, being inside a building or exercising outdoors) may
diminish or increase actual exposures.
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AIR QUALITY

|
Emissions of Ozone Precursors — Volatile Organic .
Compounds (VOC) + Oxides of Nitrogen (NOx) Type |
Statewide emissions have been declining. Level 3
Goal 1
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Why is the indicator important?

Volatile organic compounds (VOCs) and nitrogen oxides (NOx) react to form
ozone in the atmosphere in the presence of sunlight. Emissions of these ozone
precursors thus serve as an indicator of the ozone-forming potential in an area.
VOC and NOx emissions are estimated as tons of emissions per day, averaged
over an entire year.

What factors influence this indicator?

Emissions come from four types of sources: stationary sources (including
factories, power plants, and refineries), area-wide sources (including residen-
tial wood combustion, wildfires, and emissions from architectural coatings),
mobile sources (including on- and off-road vehicles), and natural sources.

VOC emissions in California are projected to decrease by over 60 percent
between 1975 and 2010, largely as a result of the state’s on-road motor vehicle
emission control program. This includes the use of improved evaporative
emission control systems and computerized fuel injection and engine manage-
ment systems to meet increasingly stringent California emission standards,
cleaner gasoline, and the Smog Check program. VOC emissions from other
mobile sources are projected to decline between 1995 and 2010 as more
stringent emission standards are adopted and implemented. VOC emissions
from diesel vehicles are very small relative to other sources of VOCs. Hence,
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What is the indicator showing?

Total emissions of both pollutants have been
declining over the past 25 years. The greatest

declines have resulted from reduction of
gasoline vehicle emissions.
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the contribution from this source cannot be easily discerned in the VOC
emissions trends graph. Substantial reductions have also been obtained for
area-wide sources through the vapor recovery program for service stations,
bulk plants and other fuel distribution operations. There are also on-going
programs to reduce overall solvent VOC emissions from coatings, consumer
products, cleaning and degreasing solvents, and other substances used within
California.

NOx emission standards for on-road motor vehicles were introduced in 1971
and followed in later years by the implementation of more stringent standards
and the introduction of three-way catalysts. NOx emissions from on-road motor
vehicles have declined by over 30 percent from 1990 to 2000, and are projected
to decrease by an additional 40 percent between 2000 and 2010. This has
occurred as vehicles meeting more stringent emission standards enter the fleet,
and all vehicles use cleaner burning gasoline and diesel fuel or alternative
fuels. Stationary source NOx emissions dropped by over 40 percent between
1980 and 1995. This decrease has been largely due to a switch from fuel oil to
natural gas and the implementation of combustion controls such as low-NOx
burners for boilers and catalytic converters for both external and internal
combustion stationary sources.

The decline in motor vehicle emissions has occurred in spite of the increase
in vehicle miles traveled and increased fuel consumption in the state (see the
transportation indicator in the background indicator section for more
information).

Technical Considerations:

Data Characteristics

The relationship between VOC and NOx emissions and ozone formation is well
known, and no other emissions indicator can more accurately reflect ozone
forming potential. VOC and NOx emissions are most useful as indicators of
multi-year trends in emissions. Emissions in past and future years are gener-
ated with the California Emission Forecasting System model, which uses the
current year inventory as its input. This indicator is also useful in detecting
regional differences in emission sources and patterns when emissions from
various air basins are analyzed together.

Emissions from area-wide and natural sources are estimated using engineering
methods on a rotating three-year basis; area-wide sources are adjusted with
forecasting models in intervening years. Emissions from mobile sources are
estimated with computer models yearly. Emissions from stationary sources are
reported by air pollution control districts to the Air Resources Board on a
yearly basis.
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Strengths and Limitations of the Data

Local and regional air pollution control districts report emissions data for
stationary sources to the Air Resources Board. Although some districts update
their data yearly, others have not updated their emissions data for many years.
Many area-wide source estimation methodologies are based on old data and
are adjusted yearly with the use of surrogates. Total emissions of VOCs and
NOx are estimated, not measured, using computer models.

VOC and NOx emissions data are heavily dependant on methodologies and
models that may change from year to year. Because improvements in estima-
tion methodologies or development of methodologies for previously
uninventoried sources may result in misleading changes in emission levels
between years, emissions are backcasted or forecasted based on growth and
control data so that the inventory reflects consistent methodologies across
trend years.

The photochemical relationship between VOCs and NOx is very complex, and

occasionally increases in one pollutant can result in decreases in ozone formation.

VOC and NOx emissions are not an exact predictor of actual ozone levels
because ozone concentration is dependent on many other independent factors,

including the ratio of VOCs to NOx, meteorology, climate, topography, and time

of year. However, VOC and NOx emissions are excellent indicators of ozone
forming potential, especially when combined with knowledge of other factors.
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Type |

Level 4
Goal 1

What is the indicator showing?
Most of the major air basins have shown a
moderate decline in number of days

over the PM10 standard.

Days with Unhealthy Levels of Inhalable Particulate
Matter (PM10)

Exposure to PM has declined or remained stable in most regions of the state.

Calculated Days Over the State
24 hr PM10 Standard (50 [1g/m3)
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Why is the indicator important?

PM10 particles deposit deeply in the lungs and may contain substances that are
particularly harmful to human health. Particle deposition in the lung is highly
dependent on particle diameter, as smaller particles deposit deeper than larger
particles. When inhaled, particles can increase the number and severity of
asthma attacks and cause or aggravate bronchitis and other lung diseases.
Community health studies also link particle exposure to the premature death of
people with heart and lung disease, especially the elderly.

The number of days with unhealthy levels of inhalable particulate matter (over
the state 24 hr standard of 50 micrograms per cubic meter (ug/m?) describes
the chronic extent of PM10 pollution. Despite the increase in population in
urban areas and subsequent increase in vehicle miles traveled, PM10 levels are
decreasing within most regions of the state.

What factors influence this indicator?

Exceedances of PM10 standards are influenced by emissions of directly-emitted
particles and gases that form secondary particles in the atmosphere. These
gases include reactive organic gases (ROG), ammonia, oxides of sulfur (SOx),
and oxides of nitrogen (NOx). This indicator is also dependent on weather —
secondary particles are more easily formed in the atmosphere during colder
winter conditions, while fugitive dust levels are more likely to be higher on
dry, windy days.
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As more particulate monitors were deployed statewide throughout the 1990s,
there was a greater potential to record exceedances in previously unmonitored
regions. For example, three PM monitors deployed in San Diego in 1993
(including one at the Otay Mesa border region) contributed to that region’s
increase in days over the standard.

Technical Considerations:

Data Characteristics

Data needed to determine the days with unhealthy levels of PM10 are readily
available from existing networks of air quality monitors in California. The data
are maintained on the Aerometric Data Analysis and Management (ADAM)
System and on the Federal Aerometric Information Retrieval System (FAIRS)
data system. These data represent the highest quality assured PM10 data. The
data are amenable to further analysis and processing with common spread-
sheet and database software.

Particulate matter is only measured every sixth day. The number of days which
exceed the standard are extrapolated from this data.

Strengths and Limitations of the Data

Extensive monitoring using accepted scientific instrumentation is performed in
regions where PM10 standards are likely to be exceeded. As PM monitors are
added or moved, the number and location of measurements change. On its
own, the indicator does not provide information on population exposure. The
indicator is also very sensitive to meteorological influences (i.e., windy or rainy
days). The indicator is simple, with readily available data, and easy to apply.

Reference:

California Air Resources Board. ADAM
Air Quality Database. Posted at:
www.arb.ca.gov/agd/aqd.htm

For more information, contact:

Joe Calavita

Planning and Technical Support Division
Air Resources Board

1001 I Street, Room 7-57F

Sacramento, California 95814

(916) 327-5783

jcalavit@arb.ca.gov
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Level 4
Goal 1

What is the indicator showing?
Most of the major air basins have shown a
moderate decline in maximum 24-hour
PM10 concentrations.

Peak 24-Hour Inhalable Particulate Matter (PM10)
Concentration

Exposure to high PM10 levels have declined or remained stable since the mid-1990s.
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Why is the indicator important?

The annual peak 24-hour PM10 concentration represents the “worst-case” for
24-hour exposures to PM10 in a region. When inhaled, particles can increase
the number and severity of asthma attacks and cause or aggravate bronchitis
and other lung diseases. Community health studies also link particle exposure
to the premature death of people with heart and lung disease, especially the
elderly.

What factors influence this indicator?

Particulate matter is only measured every sixth day. As more particulate
monitors were deployed statewide throughout the 1990s, more measurements
in some cases resulted in higher measured peaks. For example, San Diego
added a PM monitor at the Otay Mesa border region in 1993. The new Otay
Mesa monitor has recorded the San Diego basin’s maximum PM10 levels each
year since then. PM10 levels are more likely to be higher on dry, windy days,
and lower on rainy days. A combination of drought years and high wind events
are likely to have contributed to the spikes in PM10 levels in the South Coast and
San Joaquin Valley Air Basins in 1990, and in the South Coast Air Basin in 1992.
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Technical Considerations:

Data Characteristics

Data needed to determine the annual peak 24-hour PM10 concentration are
readily available from existing networks of air quality monitors in California.
The data are maintained on the Aerometric Data Analysis and Management
(ADAM) System and on the Federal Aerometric Information Retrieval System
(FAIRS) data system. These data represent the highest quality assured PM10
data. The data are amenable to further analysis and processing with common
spreadsheet and database software. The 2001 Almanac is another useful source
of annual average PM10 concentration data.

Strengths and Limitations of the Data:

While the indicator is simple, with readily available data, and easy to apply, it
does not describe the number of monitors over the standard on a given day or
provide population exposure information. The indicator is also very sensitive
to meteorological influences.
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Level 4
Goal 1

What is the indicator showing?
Most air basins show moderate declines
in annual PM10 levels.

Annual Inhalable Particulate Matter (PM10) Concentration

Long-term exposure to PM10 levels have declined or remained unchanged.
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Why is this indicator important?

Studies suggest that long-term exposure to inhalable particulate matter can
contribute to breathing disorders, reduce lung function, and curtail lung
growth in children. The indicator takes into account PM10 levels (collected
every sixth day) during all seasons over a year, and provides a measurement
for long-term exposure. California’s maximum annual geometric mean PM10
standard (similar to maximum average annual PM10 concentration) is

30 micrograms per cubic meter (ug/m?); the state standard will be attained
when the maximum annual PM10 geometric mean is below this level. Most of
the state’s major urban areas and the Central Valley exceed the state standard.

What factors influence this indicator?

This indicator represents the highest annual mean PM10 concentration at any

monitor within each air basin. In other words, the annual mean PM10 concen-
tration was calculated for each monitoring site in an air basin and the highest

mean among all of the sites is utilized.

As more particulate monitors were deployed statewide throughout the 1990s,
more measurements in some cases resulted in higher annual mean concentra-
tions. For example, the annual mean PM10 concentration in San Diego has
been influenced by the addition of a new PM10 monitor at the Otay Mesa
border in 1993.
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The indicator by itself presents only limited information on ambient levels of
PMI10 in the state.

The suite of indicators for PM10 shows that despite the increase in popula-
tion and vehicle miles traveled, PM10 levels are decreasing within most
regions of the state. As California’s population continues to grow, however, it
will be increasingly difficult to sustain the emission reductions achieved thus
far, particularly in the fastest growing parts of the state.

Technical Considerations:

Data Characteristics

The maximum annual PM10 geometric mean is similar to the average annual
PMI10 concentration, but is calculated by multiplying the highest 24-hour
average PM10 concentration recorded every sixth day (particulate matter is
only measured every sixth day) for a year, and then taking the nth root of
that number. The methodology used to develop the maximum annual
geometric mean indicator meets all of the primary criteria, and extensive
monitoring using accepted scientific instrumentation is performed in regions
where levels of PM10 may be expected to be exceeded. The indicator is a
common method of presenting PM10 exceedances in other states and the
information gathered is cost-effective.

The maximum annual geometric mean PM10 concentration represents the
“worst-case” for annual average exposures to PM10 in a region. This indica-
tor can be used to approximate a region’s status with respect to an annual
PM10 standard. It can also be used to construct trends for maximum annual
average PM10 concentrations that respond to changes in the primary and
secondary emissions of PM10.

Data needed to determine the annual average PM10 concentration are readily
available from existing networks of air quality monitors in California. The
data are maintained on the Aerometric Data Analysis and Management
(ADAM) System and on the Federal Aerometric Information Retrieval System
(AIRS) data system. These data represent the highest quality assured PM10
data. The data are amenable to further analysis and processing with common
spreadsheet and database software. ARB’s 2001California Almanac of Emis-
sions and Air Quality is another useful source of data regarding annual
average PMI10 concentrations.

Strengths and Limitations of the Data
The indicator is simple, with readily available data, and easy to apply.

The limitations of this indicator include: the indicator does not allow compu-
tation of the number of monitors that were over the standard on a given
exceedance day, does not provide information on population exposure, and is
very sensitive to meteorological influences.
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Level 4
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What is the indicator showing?
Days with unhealthy levels of carbon
monoxide are decreasing throughout the
state. The Los Angeles area was the only
major urbanized area with any unhealthy
days since the early 1990s.

Days with Unhealthy Levels of Carbon Monoxide

Only the Los Angeles area and Calexico still exceed the state 8-hour carbon
monoxide standard.
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Why is the indicator important?

Carbon monoxide is harmful because it is readily absorbed through the lungs
to the blood, where it binds with hemoglobin and reduces the ability of blood
to carry oxygen. As a result, insufficient oxygen reaches the heart, brain, and
other tissues. The harm caused by carbon monoxide can be critical for people
with heart disease, chronic lung disease, and for pregnant women. Exposure to
high levels of carbon monoxide can result in headaches, dizziness, fatigue,
slowed reflexes, and death.

Attainment of carbon monoxide standards requires that concentrations rarely
exceed a prescribed level. For example, the level of California’s 8-hour carbon
monoxide standard is 9.0 ppm; when on average only one day per year is
above this level (with few exceptions), the state standard will be attained.

The only region in California that is currently in non-attainment of the federal
and state 8-hour carbon monoxide standards is the South Coast Air Basin and
Calexico. The city of Calexico is in Imperial Valley just north of the Mexican
border from Mexicali. It is suspected that the high carbon monoxide levels in
Calexico are a cross-border pollution issue (further information on cross-border
air quality issues can be found in the Transboundary Indicator section).
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This indicator is selected to express the chronic nature of carbon monoxide
exceedances in regions where standards are not yet attained. Other carbon
monoxide indicators discussed below represent “worst-case” exposure.

What factors influence this indicator?

Carbon monoxide is a colorless and odorless gas that is directly emitted as a
product of combustion. Incomplete combustion will result in increased carbon
monoxide emissions. Motor vehicles generate over 85 percent of statewide
carbon monoxide emissions. The highest concentrations are generally associ-
ated with cold, stagnant weather conditions that generally occur in the winter.
In contrast to ozone, which tends to be a regional pollutant, carbon monoxide
problems tend to be localized. Statewide, the number of days with unhealthy
levels of carbon monoxide statewide decreased by 90 percent over the past two
decades (from an average of 150 in 1981-83, to 15 in 1997-99).

Technical Considerations:

Data Characteristics

The number of days with unhealthy levels of carbon monoxide represents the
chronic nature of 8-hour exposures in a region. This indicator can be used to
approximate a region’s status with respect to an 8-hour carbon monoxide
standard. It can also be used to construct trends that may respond differently
over time compared to other carbon monoxide indicators. As emissions of
carbon monoxide decrease, this indicator should respond with reduced counts
of days with unhealthy carbon monoxide concentrations.

Data needed to determine the number of days with unhealthy levels of carbon
monoxide are readily available from existing networks of air quality monitors
in California. The data are maintained on the Aerometric Data Analysis and
Management (ADAM) System and on the Federal Aerometric Information
Retrieval System (AIRS) data system. These data represent the best quality-
assured carbon monoxide data.

Strengths and Limitations of the Data

Although the indicator is simple, with readily available data, and easy to apply,
it does not show the number of monitors that were over the standard on a
given exceedance day. In addition, this indicator does not provide information
on population exposure, and can be sensitive to meteorological influences.
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Level 4
Goal 1

What is the indicator showing?
Peak 8-hour carbon monoxide levels have

standard (9.0 ppm) since the mid-1990s in all

but the South Coast air basin. However, the
South Coast was near attainment in 2000.

Peak 8-Hour Carbon Monoxide Concentration
Peak carbon monoxide levels have been declining.

Peak Carbon Monoxide Levels in California
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Why is this indicator important?

Inhalation of high levels of carbon monoxide reduces the bloods’ ability to
carry oxygen and can lead to insufficient oxygen reaching the heart, brain, and
other tissues. Carbon monoxide inhalation can also impede coordination,
worsen cardiovascular conditions, and produce fatigue, headache, weakness,
confusion, disorientation, nausea, and dizziness. Very high levels can cause
death. Persons with heart disease are especially sensitive to carbon monoxide
poisoning and may experience chest pain if they breathe the gas while exercis-
ing. Infants, elderly persons, and individuals with respiratory diseases are also
particularly sensitive.

The peak 8-hour carbon monoxide concentration is related to the status of
measured carbon monoxide data with respect to the state standard of 9.0 ppm,
and represents the “worst-case” concentration over 8-hours during that year for
a particular region.

What factors influence this indicator?

During the 1980s, carbon monoxide was a major air pollutant in California.
With the introduction of more stringent automobile emission standards, only
a few locations continue to violate the state 8-hour carbon monoxide standard.
In the last twenty years, peak 8-hour carbon monoxide levels decreased in the
South Coast almost 30 percent, from an average of 24 ppm in 1981-83, to

17 ppm in 1997-99.
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Technical Considerations:

Data Characteristics

Data needed to determine the annual peak 8-hour carbon monoxide concentra-
tion are readily available from existing networks of air quality monitors in
California. The data are maintained on the Aerometric Data Analysis and
Management (ADAM) System and on the Federal Aerometric Information
Retrieval System (AIRS) data system. These data represent the best quality-
assured carbon monoxide data.

The peak 8-hour carbon monoxide concentration is supported by routine,
extensive monitoring using accepted scientific instrumentation in regions
where carbon monoxide standards may be exceeded. The indicator is a
common method of summarizing carbon monoxide data in relation to carbon
monoxide standards. Furthermore, this indicator is convenient to calculate and
easy to explain to all audiences.

Strengths and Limitations of the Data

The strengths of the indicator include the ability to chart carbon monoxide air
quality as it responds to emission reduction programs. The indicator is simple,
with readily available data, and easy to apply.

On its own, the indicator does not show the number of monitors that were
over the standard on a given exceedance day. In addition, this indicator does
not provide information on population exposure, and it tends to be very
sensitive to meteorological influences.
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Total emissions of carbon monoxide have been
declining over the last 25 years, primarily due
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What is the indicator showing?

to gasoline vehicle emission reductions.

Carbon Monoxide Emissions
Statewide emissions have been declining.
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Why is this indicator important?

Inhalation of high levels of carbon monoxide reduces the bloods’ ability to
carry oxygen and can lead to insufficient oxygen reaching the heart, brain, and
other tissues. Carbon monoxide inhalation can also impede coordination,
worsen cardiovascular conditions, and produce fatigue, headache, weakness,
confusion, disorientation, nausea, and dizziness. Very high levels can cause
death. Persons with heart disease are especially sensitive to carbon monoxide
poisoning and may experience chest pain if they breathe the gas while exercis-
ing. Infants, elderly persons, and individuals with respiratory diseases are also
particularly sensitive.

What factors influence this indicator?

Carbon monoxide is a colorless, odorless gas that is directly emitted as a
product of combustion. The highest ambient concentrations are generally
associated with cold stagnant weather conditions that occur during winter. In
contrast to ozone, which tends to be a regional pollutant, carbon monoxide
problems tend to be localized. Carbon monoxide emissions can be used in
combination with air quality models to estimate regional and microscale
impacts of emissions on neighborhoods. Carbon monoxide emissions originate
predominantly from mobile sources, especially on-road gasoline vehicles.
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Even though motor vehicle miles traveled (VMT) have continued to climb, the
adoption of more stringent motor vehicle emissions standards has contributed
to a 60 percent decline in statewide carbon monoxide emissions from on-road
motor vehicles between 1975 and 2000 (see transportation background indica-
tor for more information on VMT). With continued vehicle fleet turnover to

cleaner vehicles and the incorporation of cleaner burning fuels, carbon monox-

ide emissions are forecasted to continue decreasing through the year 2010.
Carbon monoxide emissions from other mobile sources are also projected to
decrease through 2010 as more stringent emissions standards are implemented.
Emissions from area-wide sources are expected to increase slightly due to
increased waste burning and additional residential fuel combustion resulting
from population growth.

Technical Considerations:

Data Characteristics
Air pollution control districts report emissions from stationary sources to the
Air Resources Board on a yearly basis. Emissions from area-wide and natural

sources are estimated using engineering methods on a rotating three-year basis.

Carbon monoxide emissions from mobile sources are estimated with computer
models yearly.

Emissions estimations are based on diverse sources of data, such as process

rates for specific companies, emissions standards and vehicle miles traveled for

cars, and number of heating degree days for a given year.

Strengths and Limitations of the Data

Although some air pollution control districts update their data yearly, others
have not updated their emissions data for many years. Many area-wide source
estimation methodologies are based on old data and are adjusted yearly with
the use of surrogates. Because carbon monoxide emissions data are heavily
dependent on methodologies and models that may or may not change from
year to year, and because emissions are estimated on an annual basis, they are
not sensitive to temporal changes of a year or less.

A major strength of this indicator is that it accurately reflect long-term changes
in emission trends over a period of multiple years. Major improvements in
estimation methodologies, or development of methodologies for previously
uninventoried sources, may result in misleading changes in emission levels
between years. To lessen this problem, emission trends are not measured —
they are backcasted or forecasted based on growth and control data so that the
inventory reflects consistent methodologies across the trend years.
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What is this indicator showing?
Since 1993, yearly statewide surveys have
shown a steady increase in the number of
households with children where smoking is

prohibited. In households with adult smokers,

the percentage of homes with a smoking
prohibition is lower than all households, but

there is a principally increasing trend towards
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banning smoking in the home.

Household Exposure of Children to Environmental
Tobacco Smoke (ETS)

There has been a steady increase in the number of households with children
under 18 where smoking is prohibited.
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Why is this indicator important?

Environmental tobacco smoke (ETS), or second-hand smoke, is a major toxic
indoor air contaminant and is of particular danger to the young. For infants
and children, the single most important location for ETS exposure is the home.
ETS exposure has been associated with lung cancer, childhood asthma and
lower respiratory tract infections. Developmental effects associated with ETS
exposure include low birth weight, sudden infant death syndrome, and an
increased occurrence of childhood asthma (Cal/EPA, 1997). This indicator is
based on a survey and provides only qualitative data. Therefore, the indicator
is an approximation of infant and child exposure to ETS in the home.

What factors influenced this indicator?

In 1993, about one-half of all Californians with children under 18 prohibited
smoking in the household. By 2000, nearly four out of five households with
children under 18 had a prohibition on smoking. For households with children
and adult smokers, about half prohibited smoking in their home in 2000,
compared to about 37 percent in 1994. Due to Proposition 99, various tobacco-
related health protection programs have been funded in the last 10 years, some
of which specifically address childhood exposure to ETS in the home. These
programs have been credited with increasing the recognition of the danger of
household ETS exposure. Available data indicate that the prevalence of house-
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hold ETS exposure in California is about 15 percent lower on average than
elsewhere in the U.S., and is related to the lower percentage of adult smokers
in California.

Technical Considerations:

Data Characteristics

Approximately 4000 California adults are surveyed annually to assess house-
hold smoking habits and rules. The survey is funded and collected by the
Tobacco Control Section and the Cancer Surveillance Section, respectively, of
the California Department of Health Services.

Strengths and Limitations of the Data

Annual surveys to assess smoking rules within households represent one of the
easiest, most cost-efficient ways to quickly gather qualitative (“yes” or “no”
type questions) information. While studies on the reliability of questionnaire
responses indicate that they are generally trustworthy, use of quantitative data
in conjunction with surveys shows that the surveys may underestimate the
actual ETS exposure (Cal/EPA, 1997). The surveys are not intended to address
questions regarding race/ethnicity, socio-economic status, and other variables.

While quantitative measures of ETS exposures are available, these are more
expensive and labor intensive than collection of survey data, and have not
been attempted on an ongoing basis. Such quantitative measures include the
use of personal monitors and the measurement of ETS substances in saliva,
urine and blood. The chemical cotinine, a breakdown product of nicotine, can
be measured in bodily fluids and is an indicator of smoking and ETS exposure.
However, the need for routine, ongoing biomonitoring of children for cotinine
levels may be superfluous, given that the ETS survey is likely a sufficient
indicator to reflect the trend in household ETS exposure. In addition, cotinine
can be measured up to a day or two after exposure and may represent more of
a measure of general exposure rather than household exposure.
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- Total primary and precursor PM10 emissions
Type ll

PMI0 refers to particles with an aerodynamic diameter of 10 microns or
smaller. Primary particles are emitted directly into the atmosphere while PM10
precursors are gases that are transformed into particles in the atmosphere. In
addition to collecting data on PM10 levels, the Air Resources Board has
recently begun a program for collecting data on PM2.5 levels statewide.
Particles within the PM2.5 fraction of PM10 penetrate more deeply into the
References: lungs, and is likely composed of a greater proportion of precursor gases than

California Air Resources Board. ADAM PMIO0. It is expected that data for indicators of PM2.5, similar to those pre-
Air Quality Database. Posted at: . . s . .
ey Pl sented for PM10, will be available within a few years. More information on the
PM2.5 program can be found at: www.arb.ca.gov/aqd/pm25/pmfdsign.htm
California Air Resources Board.
Emission Inventory Procedural Manual,

Volumes I-V, 1997.

(PM2.5 Monitoring Network Design for California).

While methodologies exist for estimating primary PM10 emissions, there is a

ARB Emission Inventory Web Page, need for a better understanding of how precursor pollutants — such as reactive
Eﬁ)siilat: AL e e organic gases (ROG), ammonia, oxides of sulfur (SOx), and oxides of nitrogen
(NOx) — contribute to the formation of inhalable particles. Work being done
For more information, contact: by the California Air Resources Board and other stakeholders will provide a
Andy Alexis better understanding of the composition of PM10 and PM2.5 and the relative

Planning and Technical Support Division
Air Resources Board ) o
1001 I Street help regulators determine the toxicity of PM10 and PM2.5 and pursue the most

contribution of precursor emissions to these pollutants. This information will

?aCf?memo’ (éa“fomia 95812 effective pollution control strategies. The PM precursor program is a priority for
916) 323-108

aalexis@arb.ca.gov the Air Resources Board and the first data for this indicator is expected within

five years.

. Total emissions of toxic air contaminants (TACs)
Type ll

TACs are emitted from numerous sources, including: stationary sources, such
as electric power plants and refineries; area-wide sources, such as consumer
products and architectural coatings; on-road motor vehicles, such as automo-
biles and trucks; and off-road motor vehicles such as trains, ships, aircraft and
farm equipment.

The Air Resources Board periodically publishes inventories of criteria and toxic
air pollutants from all categories of emission sources. ARB’s most comprehen-
sive TAC inventory — the California Toxics Inventory (CTI) — was last updated
in 1996 and contains emissions for 33 toxic air pollutants in California’s 58
counties.

The CTI is a snapshot of a variety of dynamic and variable processes. The
stationary source data were developed from point sources reporting through
the Air Toxic Hot Spots Program. The point source emission data represent the
best available information for the source. However, the 1996 CTI emissions
data may not have been specifically collected for that year. The ARB developed
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estimates for area sources and mobile sources using the 1996 criteria pollutant
inventory and speciating total organic gas and particulate matter emissions into
specific toxic pollutant emissions. The document “Basis for Determining 1996
Toxics Emissions, California Toxics Inventory” contains the procedures used by
the ARB to develop the CTI.

The next update of the CTI inventory is expected by the end of 2001, thus
allowing the development of a trend for TAC emissions in the state.

Community-based cancer risk from exposure to toxic air
contaminants (TACs)

Eighty-eight percent of the cancer risk from TACs that have been quantified
derives from three pollutants - diesel particulate matter (70 percent), benzene
(10 percent), and 1,3-butadiene (8 percent). These three TACs derive primarily
from mobile sources. Mobile, stationary, and area-wide TAC emissions can
combine to pose potential cancer and noncancer health risks, particularly in
urbanized areas.

This indicator will utilize data collected from air monitors and dispersion
modeling to estimate ambient concentrations of air toxics throughout Califor-
nia. These estimated concentrations will be used to calculate excess cancer risk
for each toxic air contaminant, and a cumulative risk will be calculated by
adding estimated risk values for the toxic air contaminants in an air basin
and/or a community. The results will be overlaid by demographic data using a
GIS-based program. Additional demographic data, such as average income or
ethnic background can also be utilized to address environmental justice issues.
The GIS capability and tracking for assessing environmental justice-related
issues are under development.

The ARB has monitored the TACs of greatest concern since 1990 at about 20 air

monitoring sites located primarily in urban areas of the state. Ten years of TAC
air concentrations are posted at the ARB website (www.arb.ca.gov/aqd/aqd.htm),
along with the estimated cancer risk. The latter is expressed as the number

of potential excess cancer cases per million people exposed over a lifetime
(70-year) to the annual average concentration. Over the past 10 years, about a
50 percent decrease in the estimated cancer risk is seen at almost every
monitoring site. However, the cancer risk values should not be regarded as
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absolute predictors of the actual risks faced by Californians, but rather as
useful in representing the relative risk among the various TACs and to provide
a general indication of trends.

Again, caution should be used in interpreting the cancer risk values literally as
expected excess cancer cases per million people. Given that cancer risk
assessments are intended to guide the development of regulatory standards to
protect against the adverse effects of a chemical, a number of health-protective
assumptions are used in the process of calculating the cancer risk values. For
example, the vast majority of Californians are exposed only to minute amounts
of these TACs (typically in the parts per billion range). The health-protective
assumption is made that there is some risk to any exposure, no matter how
small. In addition, it is known that there is variability and uncertainty among
the human population with regard to the potential to develop cancer during a
lifetime exposure to a cancer-causing TAC.

Thus, a scientifically accepted statistical method is applied to the data on a
TAC’s cancer potency to determine the 95 percent upper confidence limit of the
slope of the dose-response curve. This allows for the uncertainties in our
ability to predict the sensitivity of an individual to a cancer-causing chemical,
and we believe that a level calculated in this way would protect the great
majority of the human population adequately. Although it is theoretically
possible that a given cancer risk prediction for a TAC is either an over- or
under-estimate, the calculation is designed to produce a result which is
probably an over-estimate, in order to be sure of protecting public health.

With this in mind, the TAC monitoring data and associated health risks for
California air basins and counties can be viewed at:
www.arb.ca.gov/aqd/almanac01/chap601.htm

Cumulative exposure to toxic air contaminants (TACs) that
may pose chronic and acute health risks

TACs can be emitted by stationary sources, area-wide sources, and mobile
sources. Some of the most prevalent TACs include diesel particulate matter,
benzene, and formaldehyde. TACs present both potential cancer and noncancer
health risks, particularly in heavily urbanized regions.

Noncancer (chronic and acute) health endpoints are assumed to have a
threshold for effect. If the exposure is below the individual’s threshold for
effect, then no adverse effect would be expected. However, simultaneous
exposure to two similar chemicals at sub-threshold levels may result in a toxic
response. The combined impact of several chemicals present at the same time
are assessed assuming the interaction of the chemicals will be additive for a
given toxicological endpoint (such as eye or throat irritation), unless informa-
tion is available to the contrary.

Environmental Protection Indicators for California Chapter 3


www.arb.ca.gov/aqd/almanac01/chap601.htm
mailto:csuer@arb.ca.gov
mailto:lsmith@arb.ca.gov
www.arb.ca.gov/aqd/aqd.htm

This indicator would utilize air monitoring data and dispersion modeling to
estimate ambient concentrations of air toxics throughout California. Particular
attention will be paid to the main air basins known to have the highest air
levels of TACs in California (South Coast, San Diego, San Joaquin Valley, San
Francisco Bay Area, and Sacramento Valley). Currently, the data on long-term
ambient air concentrations of TACs are being compiled and will be presented in
a future indicator for chronic noncancer risk. Collection of acute TAC exposure
data is more resource intensive since it requires hourly ambient concentration
data. The acute noncancer risks posed by TACs may be presented in a future
indicator, as more complete data on hourly levels of TACs is collected.

Visibility on an average summer and winter day and in
California national parks and wilderness areas

One of the most intuitive methods used by the public to assess air quality is to
visually assess the distance one can see. More exact measures of visibility and
visibility trends, however, are more difficult to come by. Visibility records,
developed using a variety of measurements, are available for a small number of
sites in California. However there is no statewide database from which to assess
visibility trends, and development of such data is extremely resource intensive.
Visibility can also be measured indirectly by “reconstructing” visibility based on
the light extinction characteristics of the particles in air. “Speciated” particulate
monitors provide data about the chemical composition of ambient particles that
can be used to reconstruct visibility. A monitoring network that speciates fine
particulates in California is gearing up and is expected to provide detailed data
within the next few years.

Since particulate matter (PM) composition and spatial distribution vary seasonally,
visibility should be reported separately for summer and winter. For trend tracking

purposes, reporting visibility as average summer and average winter visual ranges
will provide a measure of progress on improving visibility in California.

In 1999, the U.S. EPA promulgated a regional haze regulation that calls for states
to establish goals and emission reduction strategies for improving visibility in
156 Class 1 Areas (national parks and wilderness areas), 29 of which are in
California (including Yosemite, Redwood, and Joshua Tree National Parks).
Currently, there are 17 monitors deployed in California’s Class I areas to
specifically evaluate visibility trends. As reconstructed visibility data from those
sites becomes available, we will incorporate this data into our assessment.
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Indoor exposure to formaldehyde

Studies of human exposure to air pollutants indicate that indoor levels of many
air pollutants may be two to five times (and occasionally more than 100 times)
higher than outdoor levels. This is of special concern since people spend, on
average, 90 percent of their time indoors.

Formaldehyde is a pollutant of concern for indoor air. Formaldehyde levels
have been found at concentrations that are many times higher than outdoor
concentrations. Formaldehyde exposure can cause eye, nose, and throat
irritation, wheezing and coughing, fatigue, skin rash, and cancer. Indoor
sources of formaldehyde include pressed wood products (for example, hard-
wood plywood, particleboard, and medium density fiberboard), furniture made
with these pressed wood products, combustion (e.g., wood burning and
cigarette smoke), durable press drapes, other textiles, glues, cosmetics, and
many other products. Formaldehyde exposures in homes and other indoor
environments can be reduced by a variety of source control measures such as
using improved or substituted products that contain little or no formaldehyde,
source removal or avoidance, source barriers, and climate control.

Monitoring data for formaldehyde (or any other pollutant) within homes,
schools or public buildings are scarce. The ubiquitous nature of formaldehyde
sources, their proximity to people, and the reduced ventilation in some indoor
environments, however, suggest that the potential for unhealthy exposures is
high. An indoor air indicator for this pollutant would help determine the extent
of the problem and the effectiveness of any actions taken to reduce levels of
this hazardous gas in indoor air.
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Water

Introduction

Water is one of California’s most
precious resources, serving a
multitude of needs, including
drinking, recreation, supporting
aquatic life and habitat, and agricul-
tural and industrial uses. It provides
an essential lifeline for the state’s
burgeoning population of approxi-
mately 35 million. The management,
assessment, and protection of
California’s water for all beneficial
uses are of paramount concern for
all of California’s inhabitants.

To meet this challenge, California’s
water resources are addressed by an
array of different agencies. Each
agency approaches water resources
from a unique perspective, based on
its individual mandate. In a coopera-
tive effort, the various agencies work
toward managing and protecting
California’s surface water and
groundwater resources for its many
uses for the benefit of present and
future generations. Such uses
include drinking and other house-
hold uses, crop irrigation, industrial
and recreational uses, and fish and
wildlife habitat. The water indicators
presented in this section are orga-
nized based on the many beneficial
uses of California’s water resources.
In addition, indicators are also
included that pertain to the specific
threats to water resources, such as
leaking underground fuel tanks
(LUFTs). As water is closely related
to many environmental issues,

Chapter 3

additional environmental indicators Federal and state laws require that

related to water resources may be municipal drinking water sources be
found in other sections of this monitored regularly for a number of
chapter (Ecosystem Health, Pesti- chemical, radiological and bacterio-
cides, Transboundary Issues, and logical contaminants and conform to
Land, Waste and Materials Manage- standards, called maximum contami-
ment). nant levels (MCLs), that provide for

protection of public health. From

Drinking Water Quality
Drinking water is highly regulated.

time to time, these standards may be
revised as needed, such as to reflect

|
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 D)
Fish consumption advisories — Coastal waters (Type 1)
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)

! Primary beneficial use affected is drinking water but others may apply.
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changes in the state of knowledge
regarding the health effects of
contaminants. Also, the addition of
new substances to the list of regu-
lated contaminants occurs when
necessary.

Overall, conformity with drinking
water standards is very good and the
quality of statewide municipal
drinking water is high. The monitor-
ing of public drinking water systems
provides information that can be
used as environmental indicators for
specific chemicals and chemical

types.

Surface Water Quality

Rivers, lakes, estuaries, and marine
waters that are fishable, swimmable,
and that support healthy ecosystems
and other beneficial uses are vital to
California. Environmental indicators
for surface waters have been drawn
from water quality assessments. The
state periodically publishes a water
quality assessment that lists surface
waters and their conditions. These
assessments provide the basis for
listing of surface waters under
federal requirements, such as Clean
Water Act sections 303(d) and
305(b), and provide context and
characterization of the extent of
surface water quality conditions in
the state.

While actual water quality conditions
may remain static in a water body,
its assessed condition may change
due to new standards. Advances in
the understanding of the impacts of
pollutants on human health and the
environment, as well as improve-
ments in assessment technology and
monitoring, may result in changes in
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the standards of assessment. Thus,
assessments may not always be
conducted in a consistent fashion
over time. Accordingly, care should
be exercised in drawing conclusions
from surface water quality indicators
presented in this section.

The indicators here reflect the safety
of human consumption of aquatic
life, and thus are closely linked to the
quality of surface water. Excessive
levels of chemical contaminants in
surface water bodies may accumulate
in fish to levels that make them
unsafe to eat. Historical studies and
ongoing monitoring have been used
to perform risk assessments and
issue appropriate fish consumption
advisories. Fish consumption
advisories describe what quantity of
fish from a specified area a person
can safely consume over a specified
period of time without posing a
significant threat to their health.

Impairments of beneficial uses often
occur over long periods of time and
can require years to correct. To
provide shorter-term indicators of
trends in water quality, episodes
related to spills and beach closures
and postings are included. Even in
the case where a beneficial use
remains impaired from year to year,
trends in water quality will be
apparent in the number of annual
pollution episodes provided by these
indicators.

Groundwater Quality

Groundwater basins supply nearly
40 percent of the water Californians
use. The assessment of groundwater
resources is particularly challenging
due to the fact that the nature of

Environmental Protection Indicators for California

subsurface hydrogeology is highly
variable. Thus, a comprehensive
statewide environmental indicator
for groundwater is not currently
available. Currently, environmental
indicators for groundwater are based
on data available for points of
groundwater extraction and specific
threats to groundwater resources.
Threats to groundwater result from a
variety of sources including leaking
landfills, leaking underground fuel
tanks, and other unauthorized
releases of contaminants to ground-
water. Additionally, in the state’s
agricultural industry, fertilizers and
pesticide use have created elevated
nitrate and pesticide levels in
groundwater. Left unchecked, these
contaminant releases can grow to be
extensive groundwater plumes that
affect the beneficial uses of ground-
water, including drinking water
supplies. Furthermore, once ground-
water quality has been degraded, it is
often very difficult and costly to
clean up. Consequently, many
drinking water wells have been shut
down due to unacceptable concentra-
tions of contaminants.

Although associated primarily with
urban areas, municipal drinking
water wells exist throughout the state
and are subject to continuous
monitoring. Similarly, contaminant
release sites are under close supervi-
sion and monitoring. While these
groundwater-related indicators do
not provide a full accounting of the
general status and trends of the
state’s groundwater resources, they
are currently the best sources of
data.

Chapter 3



Water Supply

With California’s ever-growing
population, it is vitally important
that we ensure the efficient use of
our natural resources, including our
water supply. In addition, California
is subject to a wide range of hydro-
logic conditions and, therefore,
experiences annual variability in its
water supplies. Thus, knowledge of
water supplies and water use under a

range of hydrologic conditions is
necessary to evaluate the needs that
water managers must meet. Further-
more, uses and changes in demands
for the state’s water resources affect
the quantity and quality of water
available for all beneficial uses.
Accordingly, this section presents
environmental indicators relevant to
water supply, to complement those
that focus on water quality.

Issue 1: Water Quality (by beneficial uses)

Sub-issue 1.1: Multiple uses

California’s water resources provide many different benefits to the people of

the state. These beneficial uses include domestic, municipal, agricultural and

industrial supply; power generation; recreation; aesthetic enjoyment; naviga-

tion; preservation and enhancement of fish, wildlife, and other aquatic re-

sources or preserves; and many others. Several of these beneficial uses, such as

municipal drinking water, are discussed in detail in other sub-issues. Those

beneficial uses not separately highlighted in other sub-issues are discussed

below.

Also included in this section are the various threats to the beneficial uses of

water resources. Pollutants can impact water resources from a variety of

sources and via numerous pathways. These sources of pollution affect the

beneficial uses of both surface water and groundwater and may include

sewerage system overflows, pipeline spills, and other unauthorized discharges
such as leaking underground fuel tanks and leaking landfills. Pollution may
also result from historical waste management practices and agricultural
activities. The number and size of such situations, and the progress of clean up
efforts, indicate the amount of water resources damaged. In many cases, these
sources of pollution may impact or threaten to impact drinking water supplies.
The proximity of such incidents to drinking water sources indicates the
potential threat to drinking water, both in terms of reduced water availability
and/or additional water treatment costs.
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Indicators

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)
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Beneficial uses

Aquatic life and habitat protection

California has over 10,000 lakes, reservoirs and ponds, over 64,000 miles of
perennial rivers and streams, and over 1,600 miles of shoreline, all of which
support an exceptionally rich flora and fauna. The biological diversity of these
inland and marine water bodies plays an important role in the function of the
various biological communities and ecosystems. Changes in aquatic environ-
ments, including water quality degradation and other environmental stresses
such as competition from nonnative species, can have negative consequences
on biological diversity and the maintenance of endemic populations.

In addition, the maintenance of physical habitats in aquatic environments is
fundamental to the goal of preservation of aquatic communities and popula-
tions. Maintenance of particular flow regimes, substrate types, temperature
regimes, types of canopy cover, and other physical habitat parameters have
substantial effects on the biological resources in and around inland and marine
ecosystems. Water quantity issues often arise as competing interests seek to
secure water supplies for specific uses, which may lead to stresses being
applied to various biological or ecological assemblages. Furthermore, aquatic
habitats may also be adversely affected by the degradation of water quality
(e.g., temperature increases, decreases in dissolved oxygen concentrations,
nutrient and organic loads, and concentrations of various chemicals and
suspended solids) resulting from human activities.

Agricultural and industrial water quality

Water resources are vital to agricultural uses, including farming, horticulture,
and ranching. The accumulation of salts and trace elements in all waters used
for agricultural purposes can have a profound influence on productivity.

Uses of water for industrial activities include cooling water supply, hydraulic
conveyance, fire protection, and consumptive uses in making products and
cleaning of parts and goods. Water quality requirements differ widely for the
many industrial processes in use today. In large part, protection of industrial
and agricultural uses of water occurs with protection of more vulnerable uses,
such as drinking water and aquatic life.

Aesthetic conditions

Aesthetic acceptability of marine and inland surface waters varies widely
depending on the nature of the supply source to which people have become
accustomed. However, the parameters of general concern are excessive hard-
ness, unpleasant odor or taste, turbidity, and color. In addition, excessive weed
and algae growth, and litter and trash accumulation are significant concerns.
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Sub-issue 1.2: Drinking water |

One of the most significant beneficial uses of water is for drinking water
supplies. Drinking water, whether from groundwater or surface water sources,
represents a potential pathway for human exposure to pollution. In practice,
because public water systems are constrained by regulation from serving water
that exceeds standards (maximum contaminant levels, MCLs), the actual
exposure to polluted drinking water may be reduced or eliminated altogether
by treating the water prior to service or by taking the source out of service. The
indicators developed for this section pertain to MCL exceedances in drinking
water sources at the point of entering the drinking water supplies. While the
regulation of public drinking water systems is intended to protect the drinking
water of most consumers, some consumers rely on smaller unregulated water
supply systems.

Contaminants that have been found in drinking water sources include those
listed below:

Inorganic:

This general category contains primarily minerals that are naturally occurring,
although some, such as arsenic and chromium, may also have industrial or
commercial application. It also includes additional substances, such as nitrates,
cyanide and perchlorate.

Organics:

This general category contains primarily chemicals that are synthetic and used
in industry or commercially. A number of chemicals in this category are
byproducts of water treatment (i.e., chlorination). This category does not
include pesticides.

Pesticides:
This general category contains primarily pesticides that are or have been used
in agriculture.

Radioactivity:

This general category contains primarily radioactivity that is naturally occur-
ring, although strontium-90 is a fission product and a component of historic
global fallout from above ground nuclear weapons tests. The category includes
general measurements of radioactivity such as gross alpha particles and gross
beta particles, and it also includes specific standards for uranium, two radium
isotopes, and others.
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Indicator

Drinking water supplies
exceeding maximum
contaminant levels
(Index, Type I)
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Indicator

Coastal beach availability —
Extent of coastal beaches posted
or closed (Type I)
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Indicators

Bacterial concentration in
commercial shellfish growing
waters (Type I)

Fish consumption advisories —
Coastal waters (Type I)

Fish consumption advisories —
Inland waters (Type III)

Sub-issue 1.3: Recreation

Beaches are one of California’s most valued natural assets. California has over
1,600 miles of shoreline, with the majority of swimming beaches located in
southern California. In addition, California has over 10,000 lakes, reservoirs,
and ponds and over 64,000 miles of perennial rivers and streams. Many of
these freshwater bodies are used seasonally for swimming. Beaches, or more
precisely the waters adjacent to the beach, must be safe for swimming and
other recreational uses to protect public health. Clean beaches are also impor-
tant to the local economy that depends on tourism and local visitation and the
quality of life for Californians who value being able to visit and swim at the
beach. Due to events such as sewerage system spills and polluted urban runoff,
certain bacteria may be present in beach waters at concentrations that may
pose a threat to public health. In these cases, local health officers close or post
beaches to protect public health. Recent laws require more uniform and
consistent monitoring and posting/closure decisions by counties to reduce
health risks and increase the public’s access to beaches.

Sub-issue 1.4: Fish and Shellfish Consumption

Uses of water for commercial or recreational collection of fish, shellfish, or
other organisms in oceans, bays, and estuaries, including uses involving
organisms intended for human consumption or bait purposes, are important to
California. To protect this beneficial use, the aquatic habitats where these
organisms reproduce and seek their food must be protected. Decreased surface
water quality can result in potential human exposures to toxic substances
through consumption of contaminated fish and shellfish.

Health advisories are issued when the levels of toxic chemicals in sport fish
tissue are deemed to present a potential threat to human health. Similarly,
elevated bacterial concentrations in shellfish growing waters can result in
potential human exposures to pathogens through consumption of contami-
nated shellfish.
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Issue 2: Water Supply and Use

Managing water supplies to ensure that demands from the various uses are
met is a major challenge for California. The Department of Water Resources
has addressed water supply and use since 1957, with the issuance of Bulletin 3,
the California Water Plan. The California Water Plan is updated by the Bulletin 160
series (published six times between 1966 and 1998) which assesses California’s
agricultural, environmental, and urban water needs and evaluates water
supplies to meet demand. The Bulletin 160 series presents a statewide over-
view of current water management activities and provides managers with a
framework for water resources decisions.

During drought years, groundwater supplies are used to a greater degree than
in non-drought years. To meet the water demands during drought years
requires an understanding of available groundwater supplies.

One method of increasing water use efficiency is to recycle water for various
uses. Municipal wastewater, collected and treated, can be directly used for a
variety of beneficial uses, depending on the quality of the effluent. These uses
include agricultural and landscape irrigation, industrial cooling water, recre-
ation, and wildlife habitat.

Indicators

Statewide water use and per
capita consumption (Type I)

Water use efficiency — Recycling
municipal wastewater (Type I)

Groundwater supply reliability
(Type III)
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Type |

Level 4
Goal 2

What is the indicator showing?
These figures show the percentage of
California’s water bodies where two major
beneficial uses (aquatic life and swimming)
are supported, threatened, partially
supported, and not supported for the year
2000. The quality of the data used and the
lack of a comprehensive effort to assess
these waters limit the interpretation of this
assessment. A large percentage of the
State’s waters have not been assessed.

Aquatic Life and Swimming Uses Assessed in 2000
Limited water quality information is available to assess status.

Percent of Water Bodies Supporting Aquatic Life

Coastal Shoreline (Miles) Bays, Harbors, and Estuaries (Acres)
2 % 2%
49% . 48%
-~ 81%
Rivers and Streams (Miles) Lakes and Reserviors (Acres)
12%
3% 3% 4%
/ 30% ‘s
17%
61%
58% o
3% 9%
Fully Supported D Supported but Threatened
Partially Supported Not Supported . Not Assessed

Percent of Water Bodies Supporting Swimming

Coastal Shoreline (Miles) Bays, Harbors, and Estuaries (Acres)
1%

43% 48%
43% 45%
8% 6%
Rivers and Streams (Miles) Lakes and Reserviors (Acres)
3% 2% 12%
A 19% ° 5%
12%
N
3%
62%
3% ’ i)
Fully Supported D Supported but Threatened
Partially Supported Not Supported . Not Assessed
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Why is this indicator important?

The spatial extent of surface water beneficial use support represents an
integrated view of the quality of surface water resources. Every two years, the
State Water Resources Control Board (SWRCB) develops a Water Quality
Assessment (WQA) report pursuant to the federal Clean Water Act that pro-
vides an assessment of the status of the waters of the state [see State Water
Control Board, 2000 California 305(b) Report on Water Quality]. The report
presents estimates of the area of water bodies and the linear miles of rivers and
streams that either support or do not support beneficial uses.

Water quality programs are designed and implemented to concurrently protect
all beneficial uses of water including aquatic life, habitat, aesthetic condition,
consumption of aquatic organisms, drinking water, and recreation. For the year
2000, this indicator provides the status of aquatic life protection and swimming.

The indicator is presented as the percentage of the state’s water body types
(e.g., ocean, rivers and streams, lakes and reservoirs, estuaries, enclosed bays,
and harbors) that are fully supported, supported but threatened, partially
supported, not supported, or of unknown status (the area or linear miles yet to
be monitored and assessed). At present, the data needed to perform a compre-
hensive assessment of all state waters are not available.

What factors influence this indicator?

The major influences on this indicator are the inconsistent approaches used in
developing the WQA and the very limited monitoring data for some water body
types used in previous assessments. The SWRCB and Regional Water Quality
Control Boards (RWQCBs) have not used consistent guidelines in establishing
the status of water bodies. At present the information in the WQA cannot be
used to make year-to-year comparisons.

The state is addressing this deficiency by the implementation of a new compre-
hensive Surface Water Ambient Monitoring Program (SWAMP). SWAMP is
focused on providing the information to assess all waters of the state and to
provide the SWRCB and RWQCBs with the information needed to protect the
state’s water quality effectively. This new program is designed to provide
information on all waters of the state without bias to known impairment. The
monitoring program will use consistent sampling and analysis methods.
SWAMP will also be: adaptable to changing circumstances, built on coopera-
tive efforts, established to meet clear monitoring objectives, inclusive of
already available information, and implemented using scientifically sound
monitoring design with meaningful measurements of water quality.
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Technical Considerations:

Data Characteristics

The SWRCB reports every two years on the status of individual beneficial use
support for a variety of water body types including bays and harbors, coastal
shoreline, estuaries, groundwater, lakes and reservoirs, rivers and streams,
saline lakes, and freshwater/tidal wetlands. The RWQCBs estimate the size (in
acres or miles) of the water bodies that are: (1) fully supporting beneficial
uses, (2) supporting but threatened, (3) partially supporting, (4) not support-
ing, (5) not attainable, and (6) not assessed. For the purposes of the EPIC
analysis, percentages were developed based on total miles in the case of
perennial streams, perennial rivers, and coastline; and total acres in the case of
harbors, bays, estuaries, lakes, and reservoirs.

In developing the state’s WQA, the SWRCB and RWQCB use the U.S. Environ-
mental Protection Agency guidance describing the beneficial use support
categories. These categories are described below:

1. “Fully Supporting” refers to water of good quality. “Good” waters support
and enhance the designated beneficial use.

2. “Fully Supporting But Threatened” refers to those waters of good quality
where the beneficial use shows a declining trend in water quality over time.

3. “Partially Supporting” refers to all intermediate and less severely impaired
waters. “Intermediate” waters support the beneficial use with an occasional
degradation of water quality. The term “intermediate” usually indicates
suspected impacts to the beneficial use, i.e., a problem is indicated but
inadequate data are available.
be expected to attain or maintain applicable water quality standards, and
the beneficial use shows some degree of impairment.

Impaired” water bodies cannot reasonably

4. “Not Supporting” refers to those water bodies in which the beneficial use is
severely impaired and which staff judges to merit serious attention.

A variety of data types are used in making the assessments. A sample of the
data types used to develop the WQA Report is presented below:

1. Aquatic life: biological assemblages, habitat assessment, toxicity testing, and
physical/chemical measurements.

2. Swimming: bathing area closures or posting data, bacteriological indicator
densities, enteric virus densities, etc.

Environmental Protection Indicators for California Chapter 3



Strengths and Limitations of the Data

Strengths: The SWRCB and RWQCBs have reported water quality conditions in
the Water Quality Assessment (WQA) reports for 25 years. These reports
provide a general estimate of the degree and scope to which beneficial uses of
state waters have been supported or not supported.

Limitations: RWQCB staff uses a significant amount of professional judgement
in preparing the WQA. Over the years the criteria used to evaluate data have
varied and, consequently, year-to-year comparisons are difficult to make at
present. The indicator is probably more influenced by changes in the ap-
proach for completing the assessment and the availability of monitoring data
than actual improvement or degradation of water quality.

The figures presented above should be interpreted with caution because the
analysis reflects a non-statistical assessment of the state’s waters using data
collected at mostly problem sites.

With this limited and biased information, it is not possible to tell if water
quality statewide has improved or degraded until we have (1) improved our
data collection and analysis approaches and (2) assessed a greater percentage
of the state’s waters. Also, since most of the information used in the WQA is
collected in response to suspected problems, clean waters are less likely than
waters with suspected problems to be targeted for monitoring. Little if any of
these data were collected using a probability-based sampling design and,
therefore, the WQA areal assessments do not have a statistical basis.

Chapter 3
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For more information, contact:
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From 1997 to 2000, spills to waters reported to

Type |

Level 3
Goal 2,4

What is the indicator showing?

the Office of Emergency Services have
increased approximately 33 percent. The

number of sewage spills increased 76 percent.

In general, these spills have caused temporary

72

conditions of pollution or nuisance.

Spill/Release Episodes - Waters

There are more instances of sewage, petroleum and other materials/wastes
spilled to waters.

Reports of Spills to Waters Received hy the
Office of Emergency Services
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Why is this indicator important?

Spills of wastes and materials affect public health and the environment. This
Spill/Release Episodes to Waters indicator tracks the number of reports of spills
to waters received by the Governor’s Office of Emergency Services (OES) each
year.

This indicator shows the number of times each year that uses of waters are
threatened or polluted by spills and releases. It also indirectly indicates the
level of pollution prevention practices attendant with the handling of municipal
sewage, petroleum products and other materials/wastes.

What factors influence this indicator?

OES receives reports of spills from regulated dischargers and the public. In
turn, OES advises the Regional Water Quality Control Boards of such instances.
Regional Water Quality Control Boards respond to reports of spill incidents that
pose a threat to waters of the state. Such spills usually have a short-term effect,
causing temporary conditions of pollution and/or nuisance. Typically, tempo-
rary conditions of pollution/nuisance are not reflected in the state’s periodic
assessment of water quality conditions. However, some short-term effects such
as a temporary closure of a beach, a temporary shutdown of a drinking water
intake, or a fish Kkill, are accounted for in the coastal beach mile-days indicator
and fish advisory indicator. Long-term effects can occur when large quantities
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or extremely hazardous materials are spilled. When long-term effects are
apparent, the water body is a candidate for listing as an impaired water body
(see Aquatic Life and Swimming Uses Assessed in 2000 Indicator). In some
cases, effects of spills may not be observable or measurable.

Not all reports of spills to OES accurately portray the actual threat to waters;
spill volumes and the vicinity of surface and groundwaters are often estimates.
Thus, reports may overstate the threat of some situations and understate
others. However, OES data provide a good measure to observe annual trends in
spill-related episodes.

Technical Considerations:

Data Characteristics
Data have been summarized from OES databases for sewage, petroleum spills
to waterways and spills to all waters.

Strengths and Limitations of the Data

The reports include all calls made to the OES Warning Center. The calls are not
verified in this database and may include calls which do not affect waters. In
addition, all reports to OES are included, regardless of the extent of the threat
to public health or the environment.

Reference:

Governor’s Office of Emergency Services,
Hazardous Materials Spill Database.

For more information, contact:
State Water Resources Control Board
Division of Water Quality

P.O. Box 944212

Sacramento, California 94244

(916) 341-5455
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Type |

Level 3
Goal 3

What is the indicator showing?
Trends are shown for the total number of

leaking underground fuel tank (LUFT) sites and

those LUFT sites within 1,000 feet of public

drinking water sources over a 21-year period.
Between 1985 and 1995, the number of LUFT
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sites increased significantly, likely due to
increased monitoring. This trend peaked in
1995 and is now steadily decreasing.

Leaking Underground Fuel Tank (LUFT) Sites

Statewide numbers of LUFT sites are declining.

Leaking Underground Fuel Tank Sites In California
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Why is this indicator important?

Leaking underground fuel tanks (LUFTs) can act as ‘point sources’ for shallow
groundwater contamination. Depending on the amount of fuel released, the
chemical characteristics of the fuel released, the hydrogeologic properties of
the aquifer impacted by the release, and the locations of public drinking water
sources in relation to the LUFT sites, public water supplies can be threatened
or directly impacted. For water quality management purposes, a greater
number of fuel releases within a given proximity to a public water supply may
indicate a greater potential threat to the water supply.

The first indicator, total LUFT sites, is a broad measure of the status of our
efforts to reduce the overall threat of this type of release to groundwater
resources. Total LUFT sites is the total number of underground storage tank
sites that have been found to be leaking and for which cleanup has not been
completed. The second indicator, those LUFT sites located within 1,000 feet of
public drinking water sources, is also a measure of our success at protecting
groundwater quality and identifies the relative proportion of LUFT sites that
may be an imminent threat to drinking water supplies.

What factors influence this indicator?

Currently, the total number of underground fuel tank sites is approximately
38,000. Of that 38,000, approximately 17,000 are identified as LUFT sites. The
graph above indicates an increasing trend in LUFT sites between the years
1985 and 1995. The 1985 date represents the general period during which
underground tank regulatory programs expanded at both the state and local
government levels. Increased regulatory attention resulted in better accounting
of the problem. The 1998 federal deadline for upgrading underground fuel
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tanks to current construction and monitoring standards is also a factor that
likely contributed to the earlier increasing trend, as many tank owners discov-
ered that their tanks had leaked during the upgrade activities. The sharp
decrease in the number of total LUFT sites in approximately 1996 may corre-
late with the findings of studies that demonstrated that in most cases where
the source of contamination has been removed, groundwater plumes of
petroleum hydrocarbon constituents have not migrated great distances from
the source due to attenuation processes (including biological degradation)
acting on the contaminants. Based on these findings, many agencies closed
numerous cases where the remaining contamination was stable and did not
pose a threat to human health. Currently, with nearly all active tanks having
been upgraded, the total number of LUFT sites should continue to decline.

With respect to the indicator involving proximity of underground tanks to
public drinking water sources, the density of underground fuel tanks and
public supply water wells closely correlates with areas of population densities.
Addressing these sites is a high priority and an efficient evaluation may be
conducted using the SWRCB’s new environmental database, GeoTracker.

GeoTracker is a geographic information system (GIS) that provides online
access to environmental data. GeoTracker is the interface to the Geographic
Environmental Information Management System (GEIMS), a data warehouse
which tracks regulatory data about underground fuel tanks, fuel pipelines, and
public drinking water supplies. The centralization of environmental data
through GeoTracker will facilitate more in-depth geospatial and statistical
analysis in the future. This expansion in capabilities will greatly assist public
agencies in planning and resource management.

Technical Considerations:

Data Characteristics

The data supporting these indicators are readily available on the GeoTracker
database and have been collected as part of the Underground Storage Tank
(UST) Program since 1980. Data supporting these indicators for LUFT sites in
the Department of Defense program will be available in the 2001-2002 Fiscal
Year. The spatial extent of groundwater plumes associated with this type of
release is also captured in the “Groundwater Contaminant Plumes - Extent”
environmental indicator.

Strengths and Limitations of the Data

GeoTracker uses commercially available software to allow users to access data
from the Internet. The readily accessible database results in less duplication of
effort and improved communication between stakeholders. The GeoTracker
database is routinely updated and verified. Thus, the associated data are
generally considered of good quality.
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GeoTracker: http://
geotracker2.arsenaultlegg.com/

For more information, contact:
State Water Resources Control Board
Division of Clean Water Programs
P.O. Box 944212

Sacramento, California 94244

(916) 341-5700
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An accurate count of LUFT sites in a specific year requires knowledge of the
site discovery date. In some cases (4000 records), the discovery date is un-
known. In addition, the measurement of proximity of LUFT sites to water
supply sources requires accurate data on locations of both the tanks and
supply wells. Currently, the public water wells and LUFT positions are approxi-
mate. Locational accuracy is improving as state agencies and responsible
parties obtain and report new and better information to the GeoTracker
database.

For more information on the State Water Resources Control Board’s Under-
ground Storage Tank Program, please visit http://www.swrcb.ca.gov/
cwphome/ust.
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Drinking Water Supplies Exceeding Maximum
Contaminant Levels (MCLS)

There is a slight decline in the overall low numbers of MCL exceedances in public
drinking water sources.

MCL Exceedances in Drinking Water Sources
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Why is this indicator important?

This indicator shows the presence of regulated drinking water contaminants in
wells and surface water sources belonging to public drinking water systems. It
should not be considered a human health indicator since it is not an index of
human exposure, because regulatory steps are taken to eliminate or minimize
human exposure to drinking supplies with contaminants that exceed drinking
water standards (called maximum contaminant levels or MCLs).

Public health agencies are concerned about contaminants in drinking water,
particularly those that may affect the very young, or those that may cause
reproductive effects, cancer, or other adverse effects. To protect the public
health, the California Department of Health Services (DHS) has established

MCLs, which are health-protective limits for a number of such contaminants in

drinking water.

MCLs protect water consumers from adverse health effects associated with
ingestion of 78 chemical contaminants and 6 radiological contaminants. Some
of these contaminants may be naturally occurring, and some are the result of
human activities.

Public water systems are required to routinely monitor their drinking water
supplies on a regular basis for these contaminants. Additional standards and
monitoring requirements exist for disinfection byproducts (the contaminants
that are produced when water is treated by chlorination to remove

Type |

Level 4
Goal 2,3

What is this indicator showing?
Statewide monitoring of about 20,000 public
water supply wells and surface water sources
shows a slight decline in the overall low
numbers of sources contaminated by naturally
occurring and man-made substances.
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microbiogical organisms, for example) and for lead and copper. Monitoring is
also required for specific unregulated chemicals (currently nine are identified
in DHS regulations); this enables DHS to collect information on the extent of
their presence. Finally, when water systems’ monitoring shows the presence of
other unregulated contaminants, they must inform DHS of their findings. Such
findings may result in the establishment of non-regulatory health-based
advisory action levels, or in additional monitoring requirements. For some
“new” contaminants, DHS may adopt regulations requiring monitoring, and in
some cases, may adopt a new MCL. This is the process that was followed for
the gasoline additive, methyl tertiary butyl ether (MTBE).

The monitoring that is conducted for purposes of complying with drinking
water standards, whether from groundwater or surface water sources, allows
for an evaluation of pollutants from contaminating activities or from natural
sources, and elimination of potential pathways for human exposure to these
contaminants. Monitoring also results in a body of data that can be examined
as indicators of environmental pollution. In most cases, for example, for
organic chemical contaminants pursuant to California regulations, monitoring
occurs prior to any water treatment, though if treatment for a specific contami-
nant is required, monitoring occurs thereafter. Some chemicals are clearly
related to treatment and are monitored after treatment, such as fluoride, where
fluoridation occurs, and such as disinfection byproducts, which may result
from chlorination.

The indicators presented here show contaminants in sources of drinking water
supplies. They should not be viewed as contaminants that people have been
drinking in their water. In practice, because public water systems may not
serve water that exceeds health-based MCLs, except under rare conditions, the
actual exposure to polluted drinking water may be reduced or eliminated by
treating the water prior to service or by taking the source out of service.

For purposes of discussion, the various types of contaminants of concern to
drinking water have been divided into four general categories: inorganic
chemicals, organic chemicals, pesticides, and radioactivity.

What factors influence this indicator?

Contaminants in drinking water represent the environment from which the
water is sampled. For example, contaminants such as arsenic, chromium, and
radioactivity can reflect the geology of the area from which the water is drawn.

Drinking water well contamination can also result from contamination of soils
and groundwater by human activities, including industry (e.g., trichloroethyl-
ene (TCE), a solvent used in the aerospace industry), commercial businesses
(e.g., tetrachloroethylene (perchloroethylene, or PCE), a solvent used in dry
cleaners), agriculture (e.g., 1,2-dibromo-3-chloropropane (DBCP), used in soil
fumigation), and fuels (e.g., the gasoline additive MTBE, from leaking under-
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ground storage tanks). Surface water contamination can also result from
chemical use (e.g., MTBE, from motorized boats and watercraft, or from
gasoline spills from tanks or marine fueling stations).

Prevention of soil and groundwater contamination can be a very significant
factor in preventing contamination of drinking water supplies. So, too, can
prevention of contamination that may reach surface waters.

The sampling requirements can also influence these indicators. Over the past
two decades, the number of regulated contaminants has increased markedly.
This results in increased monitoring by public water systems. Similarly,
monitoring requirements for unregulated chemicals (those without MCLs) have
also resulted in more information being collected, and in some cases, new
MCLs. Finally, improvements in laboratory analytical methods have made it
possible to detect contaminants at lower levels — this may increase the
number chemical detections. Such changes to the monitoring of public water
supplies are anticipated to continue in the future.

The monitoring of water supplies by drinking water systems demonstrates that
exceedances of MCLs on a statewide basis are relatively uncommon. However,
even though statewide drinking water quality is good, on a localized basis,
when an exceedance of an MCL occurs, it can be a very significant occurrence.
If treatment is required, it may be expensive to the water system and to its
customers. If treatment is not feasible, then the source of water may be lost to
the community.

As mentioned above, drinking water MCL exceedances should not be inter-
preted as reflecting water being served, since wells may be treated or taken out
of service, with no human exposure occurring. If such water is served, con-
sumer notification is required.

The data show a slight decrease in the total MCL exceedances over the sam-
pling period. Some improvements are apparent among organic and pesticide
contaminants, likely reflecting improvements in industrial and agricultural
practices that resulted in contamination several decades ago. MCL exceedances
for inorganics and radioactive contaminants are flat, or even increasing, most
likely influenced by changes in regulatory standards and monitoring require-
ments over the time period.

Exceedances by County

As of December 2000, the number of drinking water sources in the DHS
database was over 25,000, with more than 20,000 sources identified as active
and delivering water for public consumption. Of the state’s 58 counties, each
had at least one source that exceeded an MCL. The distribution of MCL
exceedances differs among counties — for example, in Los Angeles County
organic contaminant MCL exceedances account for 57 percent of the total,
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while pesticides account for 0.8 percent, while in Fresno County, organic MCL
exceedances represent 7 percent of the total and pesticides account for 50
percent. The number of exceedances also reflects the counties’ number of
sources that are monitored, in that a county with many wells, for example, will
monitor more wells than one with few wells.

Counties with the most sources that have exceeded an MCL since 1984 are
presented below:

County MCL Exceedances in Public Water Systems
(1984-2000)
Total Inorganic Organic Pesticide  Radioactivity
Los Angeles 1,148 415 653 9 n
San Bernardino 556 293 74 46 143
Kern 458 200 46 59 153
Riverside 344 181 23 36 104
Fresno 281 61 20 141 59
Stanislaus 205 58 8 57 82
Tulare 143 66 (Al 46 20
Santa Clara 109 96 5 0 8
San Joaquin 106 21 20 39 26
Ventura 105 72 6 2 25
Kings 74 32 19 3 30
Orange 70 49 1 1 9
San Diego 70 23 8 1 38
Monterey 66 4 13 0 12
San Luis Obispo 63 55 4 0 4
Sacramento 51 31 16 1 3
Sonoma 51 31 8 1 "
Merced 47 " 1 20 5
Others (39 counties) 504 307 78 18 92
Total 4,452 2,043 1,034 480 895

These general groups-inorganic and organic chemical contaminants, pesticides,
and radioactivity-are discussed individually below.

Inorganic Chemical Contaminants:

This general category primarily consists of minerals that are naturally occur-
ring, though some, such as arsenic and chromium, may also have commercial
application. It also includes nitrates, which may reflect agricultural activities
such as fertilizer application and confined animal feeding operations. It also
includes some other substances such as cyanide (which may result from steel/
metal, plastic and fertilizer manufacturing) and unregulated inorganics such as
the naturally occurring boron and perchlorate (from aerospace, fireworks, and
munitions). Fluoride, which is the most frequently detected inorganic chemi-
cal, is naturally occurring, and it may also be added to drinking water in
fluoridation programs.
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The inorganic contaminants that have been detected most frequently are
fluoride (11,917 sources), nitrate as NO, (9,263), arsenic (4,476), aluminum
(3,213), boron (2,002), lead (1,393) and chromium (1,138).

Inorganic contaminant MCLs that have been exceeded most often are nitrate as
NO, (964 sources), fluoride (350), aluminum (163), cadmium (119), and
arsenic (128).

Organic Chemical Contaminants:

This general category contains primarily chemicals that are man-made and
used in industry or commercially. This category does not include pesticides —
data on pesticide MCLs are presented separately.

A number of chemicals in this category are byproducts of water treatment
[i.e., chloroform (1,145 sources), bromodichloromethane (647),
dibromochloromethane (619), (bromoform (602), dibromochloromethane, and
dichlorodifluoromethane (119)].

The organic contaminants excluding disinfection byproducts most often
detected include PCE (894 sources), TCE (808), 1,1,1-trichloroethane (195),
1,1-dichloroethylene (191), cis-1,2-dichloroethylene (168), 1,2-dichloroethane
(119), and carbon tetrachloride (127), methylene chloride (87), MTBE (37),
diethylhexylphthalate (DEHP) (29), and benzene (24).

Organic contaminant MCLs that have been exceeded most often are TCE (332

sources), PCE (271), 1,2-dichloroethane (119), carbon tetrachloride (127), 1,1-
dichloroethylene (50), MTBE (23), benzene (21), cis-1,2-dichloroethylene (18),
and DEHP (16).

Pesticide Contaminants:

This general category is primarily pesticides that are or have been used in
agriculture. Several are no longer used, e.g., 1,2-dibromo-3-chloropropane
(DBCP) (registration cancelled in the late 1970s), ethylene dibromide (EDB)
(cancelled in the early 1980s), and 1,2-dichloropropane (cancelled in the mid-
1980s).

For pesticide contaminants with MCLs, those that have been most often
detected are DBCP (879 sources), EDB (77), 1,2-dichloropropane (56), atrazine
(13), simazine (11), and bentazon (5).

Pesticide MCLs that have been exceeded most often are DBCP (405 sources),
EDB (45), 1,2-dichloropropane (7) and simazine (1).

Radioactive Contaminants:

This general category contains radioactivity that is primarily naturally occur-
ring in soils, and contributes to our natural background radiation exposure.
One of the regulated radionuclides, strontium-90, is a fission product and a
component of historic global fallout from above ground nuclear weapons tests.
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Radioactive materials most often detected include gross alpha particles (8,267
sources) and gross beta particles (1,227 sources). These particles are very
small emissions from certain radioactive elements, such as radium and ura-
nium, which are alpha emitters, and tritium, which is a beta emitter. Alpha
particles consist of 2 protons and 2 neutrons (i.e., a helium nucleus), while
beta particles are smaller, the size of an electron.

Other detections include radon-222 (1,784), radium-226 and radium-228
combined (476), radium-226 (427), radium-228 (146), strontium-90 (55), and
tritium (53).

During analyses, if the gross alpha particle MCL is exceeded, specific analyses
for uranium and radium are performed. MCLs that have been exceeded most
often are gross alpha particles (532 sources), uranium (243), radium-226 (48),
radium-228 (47), and strontium-90 (11).

Recent Activities

As a result of new federal and state requirements, drinking water systems are
required to provide an annual consumer confidence report (CCR) to their
consumers. The CCR must include information about contaminants that are
found in drinking water and their health significance.

To help protect drinking water supplies, DHS’ Drinking Water Source Assess-
ment and Protection (DWSAP) Program performs assessments that identify
possible contaminating activities to which drinking water supplies may be
vulnerable. The DWSAP Program also provides guidance and identifies poten-
tial funding sources for voluntary community-based activities to protect water
supplies from future contamination.

For more information, see the DHS website at www.dhs.ca.gov/ps/ddwem/
and your drinking water system’s annual Consumer Confidence Report.

Technical Considerations:

Data Characteristics

Over 873,000 initial analyses (i.e., the first analysis for a specific contaminant
in a source) were performed from 1984 through 2000 by California’s public
drinking water systems. As of December 2000, the number of drinking water
sources in the DHS database was over 25,000, with more than 20,000 sources
identified as active and delivering water for public consumption.

The data presented here are in terms of first-time analyses, first-time detections
and first-time MCL exceedances. Using “first-time” data eliminates the con-
founding of data interpretation by multiple detections and multiple MCL
exceedances (since positive findings can result in more frequent sampling and
therefore more detections). In some cases, raw and treated water from the
same well or surface water source are in the database as separate entries.
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Data for the four general categories were collected from a number of drinking
water sources:

¢ Inorganic contaminants: Sampling occurred from 79 to 12,000 drinking
water sources, depending on the particular contaminant being analyzed.
The database contains positive findings for 25 different inorganic contami-
nants.

e Organic chemicals: 3 to15,000 drinking water sources depending on the
particular contaminant being analyzed. The database contains positive
findings for 50 different organic contaminants.

e DPesticides: 2,500 to 15,000 drinking water sources depending on the particu-
lar contaminant being analyzed. The database contains positive findings for
18 different pesticide contaminants.

¢ Radiological contaminants: 445 to 10,000 drinking water sources depending
on the particular contaminant being analyzed. The database contains
positive findings for 9 different radioactive contaminants.

Of the 20,000 sources identified as active and delivering water for public
consumption, there are approximately 56,000 first-time detections and 4,452
first-time MCL exceedances. The overall numbers of analyses and findings are
as follows:

Contaminant Type Analyses Detections > MCL
Inorganic 156,838 34,427 2,043
Organic 476,164 7,224 1,034
Pesticide 221,311 1,069 480
Radioactivity 19,634 13,205 895
Total 873,947 55,925 4,452

The collection of data for regulated chemical contaminants is done according
to schedules and procedures set forth in state regulations. The data are from
drinking water systems that are regulated by DHS. Smaller systems that are
regulated by local primacy agencies (usually county environmental health
departments) have not been required to submit data to the DHS database,
although regulatory changes in 2001 will result in those data being submitted
to the DHS database. Additional data submissions may result in additional
findings, which will not necessarily indicate an environmental change.

Private wells are not required to monitor for drinking water contaminants.
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Strengths and Limitations of the Data

The body of data is dynamic, representing changes in the number of drinking
water sources, changes in the contaminants for which monitoring is required,
and changes in the reporting limit (related to the analytical detection limit). In
addition, MCLs may be changed by regulatory action, or new MCLs may be
adopted.

Because all drinking water sources are subject to repeated sampling and
analyses, the data presented in this summary dealing with drinking water
MCLs represent only the first time a chemical was sampled, detected, or found
to exceed an MCL in a given source. Duplicate analyses or detections of a
chemical in the same source are not included, ensuring that data from indi-
vidual sources are included only once.

Reference:

California Department of Health Services,
Division of Drinking Water and Environ-
mental Management. Drinking Water
Quality Monitoring Data (1984-2000).
February 2001

For more information, contact:
Steven Book

Department of Health Services
P.O. Box 942732

Sacramento, California 94234-7320
(916) 323-6111

sbook@dhs.ca.gov
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Coastal Beach Availability - Extent of Beaches .

Posted or Closed Type |

Beach closures increased 15 percent from 1999 to 2000. Level 4
Goal 2

Beach Postings and Closures
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What is this indicator showing?
The figure shows the number of coastal
800 beach-mile days (BMD) posted and closed in
1999 and 2000. BMD is a measure of beach
unavailability for swimming recreation each

year. Closures increased 15 percent from

200 — 1999 to 2000. For 1999, new posting standards

Permanent

Closures Postings .
g Postings

M 1999 2000

Why is this indicator important?

Beaches, or more precisely the ocean waters adjacent to the beach, must be
safe for swimming and other recreational use. When certain bacteria are
present in sufficient concentrations, they may pose a health hazard for swim-
ming. County health officers close or post beaches when certain kinds of
bacteria are found in the water at levels that are considered a problem. These
indicator bacteria imply the potential presence of microscopic disease-causing
organisms originating from human and animal wastes. The total annual Beach
Mile-Day (BMD) is a measurement of the magnitude of all ocean beach
postings and closures for a year. BMD is the total number of miles of beaches
posted or closed multiplied by the corresponding number of days of each
beach posting or closure incident. Permanent postings are accounted for
separately as they are in effect the entire year, often without monitoring.

What factors influence this indicator?

Beginning in 1999, AB 411 (Chapter 765, Statutes of 1997) required that local
health officers conduct weekly bacterial testing (total coliform, fecal coliform,
and enterococci bacteria) between April 1 and October 31, of waters adjacent
to public beaches that have more than 50,000 visitors annually and are near
storm drains that flow in the summer. If any one of these indicator organisms
exceeds a standard the County health officer is required to post warning signs
at the beach and to make a determination whether to close that beach in the
case of extended exceedances. Closures are most commonly the result of
sewage spills.
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Much attention has been given to the number of beach closures and warnings
(postings), especially along the southern California coast. California coastal
communities have active monitoring programs conducted primarily by county
health agencies and municipal waste treatment facilities. Water samples are
collected in the surf zone to determine if recreational waters are contaminated
with indicator bacteria (total coliform, fecal coliform, and enterococci bacte-
ria). Studies have been conducted that correlate the levels of indicator bacteria
with incidence of illness. If tests using indicator bacteria show levels above
state standards, the beach will be posted with warning signs or closure notices
to notify the public of the potential human health risk. The beach is reopened
when further sampling confirms that bacteria levels meet state standards.

A beach closure occurs as a result of a sewage spill or repeated incidences of
exceedances of bacteriological standards from an unknown source. A closure is
a notice to the public that the water is unsafe for contact and that there is a
high risk of getting ill from swimming in the water.

The posting of a warning sign means that at least one bacterial standard has
been exceeded, but there is no known source of human sewage. The posting of
a warning sign alerts the public of a possible risk of illness associated with
water contact.

Many areas near storm drains, which often flow year-round, violate at least
one of the bacterial standards on an ongoing basis. By convention, in southern
California, all flowing storm drains are posted permanently. In many of these
areas, sampling of water quality conditions is not conducted. Consequently,
these permanent postings are separately accounted for in this indicator. Future
reductions in permanent postings BMDs will occur with the implementation of
measures such as the diversion of dry weather flows in storm drains.

Technical Considerations:

Data Characteristics

BMD is a measurement of beach availability. It is derived by multiplying two
parameters that describe the magnitude of beach closures/postings in Califor-
nia: (1) number of miles affected; and (2) number of days during which ocean
recreational waters are not available for swimming.

Strengths and Limitations of the Data

Annual BMD postings and closures are a useful measure for comparing the
health of beaches from year-to-year. Other potential indicators such as number
of incidents, the physical dimensions of each incident, or the number of days
of postings or closures fall short of characterizing the full magnitude of
beaches closures and postings in one measure.
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Comparisons with beach monitoring data from the past is difficult. Before

AB 411 became law, County health officers had discretion to sample waters and
to post or close any beach that violated total coliform standards. Under the
new regulations, health officers are required to sample and to post warnings
whenever any one of the bacterial standards is violated. While health officers
have the discretion for beach closures, they achieved consistency of closure
actions throughout 1999 and 2000. Implementation of AB411 did not occur
during the full calendar year of 1999. As such, drawing trends from 1999 to
2000 is appropriate for beach closures (which AB411 did not affect), but not
for postings.

For the most part, this indicator reflects conditions of coastal beaches in
southern California. The total availability of these waters is approximately
100,000 BMDs (no postings or closures for the year).

For more information on the SWRCB’s Clean Beaches Initiative, please visit
www.swrcb.ca.gov/beach/index.html.

Reference:

2000 California 305(b) Report on Water
Quality. State Water Resources Control
Board.

For more information, contact:
State Water Resources Control Board
Office of Statewide Initiatives

P.O. Box 944212

Sacramento, California 94244

(916) 341-5271
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Type |

Level 4
Goal 2

What is the indicator showing?
The fecal coliform bacteria concentrations in

approved commercial shellfish growing waters

be maintained within the regulatory standard of

88

during periods open to harvesting continue to

14 MPN (most probable number)/100 mL.

Bacterial Concentrations in Commercial Shellfish
Growing Waters

Water quality at four commercial shellfish growing areas continues to meet
standards for bacterial contamination.

Average Three-Year Geometric Mean of Fecal Coliform Bacteria
Concentrations in Approved Commercial Shellfish Growing Waters
During Periods Open to Harvesting

Average Three-Year
Geometric Mean of
Fecal Coliform
Bacteria
Concentrations
(MPN/100mL)

Morro Bay
Humboldt Bay

Tomales Bay

Drakes Estero

1998
Year 2000

1999

Bacterial contamination of shellfish has been a concern for consumers of
shellfish. Monitoring of shellfish growing waters assures that the risk of a
disease outbreak from the consumption of commercially harvested shellfish is
minimized.

The fecal coliform concentration indicator is actually the arithmetic mean of
the three-year geometric means for the individual shellfish growers within the
specific water body that supports commercial shellfish growing. The arithmetic
mean of the three-year geometric means serves as a measure for the overall
bacteriological quality of the shellfish growing areas in the specific water body.
As an average, the measure can be used for general comparisons with the
regulatory standard.

What factors influence this indicator?

Fecal coliform bacteria concentrations are monitored in approved commercial
shellfish growing waters during periods open to harvesting. Low fecal coliform
bacteria concentrations in approved commercial shellfish growing waters
during periods open to harvesting imply a corresponding low bacteriological
contamination of the meats of harvested shellfish. The indicator shows there
have been no exceedances of the regulatory standard for fecal coliform bacteria
in the approved shellfish growing waters during the period of 1996 through 2000.
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Water quality tends to be worse during periods when shellfish are not har-
vested and monitoring is not conducted. As a result, water quality, as reflected
by fecal coliform counts during these periods, would not be represented by
these data.

The regulatory standard for approved shellfish growing waters during periods
open to harvesting is based on the geometric mean of fecal coliform bacteria of
monthly samples taken over the most recent three-year period. When this
regulatory standard is exceeded, further restrictions to harvesting are placed on
approved commercial shellfish growers. Ongoing evaluations of three-year
geometric means relative to the regulatory standard are conducted to assess the
effectiveness of these restrictions on improving the bacteriological qualities of
approved shellfish growing waters during periods open to harvesting. As a
result, ongoing changes in these restrictions will tend to lower the fecal
coliform bacteria concentrations and the three-year geometric mean. This
measure has been collected consistently for several years to meet regulatory
requirements and represents trends in the quality of the water used for growing
shellfish.

Technical Considerations:

Data Characteristics

The regulatory standard of a fecal coliform bacteria concentration of 14 MPN
per/100 milliliter (mL) was established through a U.S. Public Health Service
review of epidemiological investigations of shellfish-caused disease outbreaks
which occurred from 1914 to 1925, a period when disease outbreaks attribut-
able to shellfish were more prevalent. MPN refers to the Most Probable
Number, as determined by a specific assay. The review indicated that typhoid
fever and other enteric diseases would not ordinarily be attributed to shellfish
harvested from water in which the estimated fecal coliform concentration was
lower than 14 MPN/100 mL, provided the shellfish growing areas were not
subject to direct contamination with small amounts of fresh sewage which
would not be revealed by bacteriological examination.

Approved commercial shellfish growers are required to collect monthly water
quality samples using appropriate sampling methodologies in the growing
areas during periods open to harvesting. These samples are sent to appropri-
ately certified laboratories and are analyzed for fecal coliform bacteria concen-
trations using appropriately approved methods. Data collection is conducted
using methodologies that yield data that are clearly defined, verifiable, and
reproducible. As a result, the indicator will reflect any significant trends in the
approved commercial shellfish growing waters’ ability to meet regulatory
standards. Shellfish harvested from these beds include: Pacific oysters,
Kumamoto oysters, Eastern oysters, European oysters, Manila clams, Bay
mussels and Mediterranean mussels.
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Strengths and Limitations of the Data

Approved commercial shellfish growers collect monthly water quality samples
only during periods open to harvesting. As a result, the monthly data do not
represent water quality in approved commercial shellfish growing waters
during periods closed to harvesting. Harvesting in these areas is generally
closed during periods of likely adverse pollution events, such as heavy rainfall,
sewage spills, and other potentially significant releases of contaminants to the
shellfish growing waters.

Finally, fecal coliform bacteria concentrations are used only as a general
indicator of contamination by potential pathogenic microorganisms. The fecal
coliform bacteria concentration results may not provide sufficient indication of
contamination by other pathogenic microorganisms, such as viruses and other
pathogenic bacteria.

References:

Triennial Sanitary Survey Update Reports
(for commercial shellfish growing areas
in California)

For more information, contact:
Department of Health Services
Drinking Water and Environmental
Management Division

P.O. Box 942732

Sacramento, California 94234-7320
(916) 327-5590
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Fish Consumption Advisories - Coastal Waters

The extent of coastal waters where fish can be safely eaten is being maintained in
the coastal areas and is decreasing for bay/estuary areas.
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Where Fish are Known to be Safe to Eat
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Why is this indicator important?

This indicator shows the extent of coastal waters (coastline and bay/estuary)
where it is safe for the general population to consume the fish they catch.
The Office of Environmental Health Hazard Assessment’s (OEHHA) Coastal
Fish Contamination Program provides ongoing monitoring and assessment of
the potential human health effects from consuming sport fish caught in
coastal waters.

Type |

Level 5
Goal 2

What is the indicator showing?

The ocean waters assessed to determine
the safety of consuming fish are a small
fraction of all waters where fishing occurs.
The data indicate that, for total miles of
coastline assessed, areas available for safe
fish consumption are being maintained.

In contrast, data for bays and estuaries
indicate that areas available for safe fish
consumption have decreased.
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Recreational fishing is an important beneficial use of water. Water bodies used
for recreational fishing must be “fishable” (i.e., people should be able to
consume the fish they catch without appreciable health risk). OEHHA issues
fish consumption advisories, providing recommendations on fish consumption
limits, where there is a potential human health risk related to sport fish
consumption. This indicator uses OEHHA’s determination that the general
public can eat at least one meal a week of the sport fish they catch from a
water body to identify coastal water bodies where fish are “known” (because
they have been tested and health effects evaluated) to be safe to eat. Water
bodies for which there is insufficient fish monitoring data available to deter-
mine whether there is a human health risk are not included in this indicator.
As the area of coastal waters for which it is known that fish are safe to eat
increases, fewer people fishing in coastal waters will be exposed to potential
human health risks due to the accumulation of chemicals in the sport fish they
catch.

This indicator shows that the extent of ocean miles where it has been demon-
strated that it is safe for the general public to eat fish once a week increased
from 1990 to 1995 and remained the same in 2000. In contrast, this indicator
shows that the extent of bay and estuary acres where it is safe for the general
public to eat fish once a week decreased in this time period.

What factors influence this indicator?

Past studies and ongoing monitoring of chemicals in fish have been used by
OEHHA to perform risk assessments and issue public advisories to stop or
reduce consumption of sport fish where the chemical levels in fish might
adversely affect human health when eaten for a lifetime. This indicator is
highly dependent on the extent of monitoring and the frequency of reassess-
ment. Assessments have been conducted in a limited number of waters. Thus,
care should be exercised in drawing conclusions from this indicator.

Trends in the past 15 years reflect, in part, changes in monitoring and assess-
ment. The Coastal Fish Contamination Program, which began in 1999, is
providing monitoring data for assessing all fishable coastal areas. This program
is generating a baseline against which future changes can be measured.

Technical Considerations:

Data Characteristics

Fish caught from water bodies used for recreational fishing are analyzed for
appropriate chemical contaminants following guidelines that will ensure that
the chemical concentration data can be used for human health risk assess-
ment. Most fish consumption advisories in California are due to mercury,
PCBs, or chlorinated pesticide contamination in fish. OEHHA establishes
guidelines and sampling plans in conjunction with the State Water Resources
Control Board, the Regional Water Quality Control Boards and the California

Environmental Protection Indicators for California Chapter 3



Department of Fish and Game. Typically, the Department of Fish and Game
collects and analyzes fish, although other agencies and laboratories may also
do so. Data on water body collection site, water body size (in miles or acres),
fish species, number of fish collected, fish length and weight, lipids, and
chemical concentrations in tissue are needed as part of the risk assessment.
Chemical concentrations are expressed as wet weight concentrations and are
used to determine whether there is a potential health risk from fish consump-
tion and how many meals it is safe to consume. Up-to-date toxicologic infor-
mation is also needed for human health assessments. Water bodies are only
assessed when sufficient data of good quality are available.

Strengths and Limitations of the Data

The strength of this indicator is that the basic measure (the safe consumption
of frequently caught sport fish species) is easy to understand, is based on
scientific data subject to quality control, and integrates several more complex
concepts (e.g., chemical levels and risk assessment). Fish data also have the
advantage of integrating chemical exposure over space and time and from
different media (water and sediment) into a single indicator of water quality.

The primary limitation of this indicator is that much of the State’s coastal
water bodies have not been assessed. Hence, this indicator is not based on a
large database and is not currently representative of the entire state. OEHHA’s
assessments cover 196 miles of coastline (of the 1,609 total miles) and 486,202
acres of bays and estuaries (of the 1,369,069 total acres). To date, 12 advisories
have been issued for coastal waters. The relatively new Coastal Fish Contami-
nation Program will greatly improve the extent of coastal areas monitored and
assessed for potential human health effects from eating California sport fish.
The program uses a five-year monitoring and assessment cycle. Thus, it will
require additional time to complete all coastal areas. Initially the program will
focus on identifying and assessing priority water bodies. Therefore, early
results may show little increase in safe areas, but will assess a greater area.
This is likely to change as all areas are monitored and assessed.

New developments in toxicological research can result in fish consumption
advisory changes for a particular water body, regardless of changes in the
chemical concentration in water or fish, and are not necessarily indicative of a
change in water quality. Additionally, this indicator may not show small
changes in chemical concentrations because not all changes are significant
enough to warrant different consumption advice. Finally, on a statewide basis,
this indicator may be less sensitive to changes in water bodies with a small
area, than large water bodies.
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Fish Consumption Advisories for California Coastal Waters

San Francisco Bay and Mercury, PCBs and All fish except salmon, anchovies,
Delta other chemicals herring, and smelt

Point Duma/Malibu PCBs and DDT White Croaker

off shore

Malibu Pier PCBs and DDT Queen Fish

Short Bank PCBs and DDT White Croaker

Redondo Pier PCBs and DDT Corbina

Point Vicente, Palos Verde-  ppps g ppT White Croaker

Northwest

White’ s Point PCBs and DDT White Croaker, Sculpin, Rockfishes,

Kelp Bass

Los Angeles/Long Beach White Croaker, Queenfish, Black
Harbor (esp. Cabrillo Pier) Bk el Croaker, Surfperches

Los Angeles/Long Beach White Croaker, Queenfish, Black

PCBs and DDT

Breakwater (Ocean Side) Croaker Surfperches
Belmont Pier, Pier J PCBs and DDT Surfperches
Horseshoe Kelp PCBs and DDT White Croaker, Sculpin
Newport Pier PCBs and DDT Corbina

References:
State Water Resources Control Board. 2000
California 305(b) Report on Water Quality.

Office of Environmental Health Hazard
Assessment. California Fish Consumption
Advisories. Posted at: www.oehha.ca.gov/
fish/general/99fish.html

For more information, contact:
Robert Brodberg

Office of Environmental Health Hazard
Assessment

Pesticide and Environmental Toxicology
Section

P.O. Box 4010

Sacramento, California 95812-4010

(916) 323-4763
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Statewide Water Use And Per Capita Consumption -

Urban water uses are growing at a faster rate than agricultural uses. Type |

Level 3
Goal 6

Estimated Urban and Agricultural Water Use

26.8 210

Million Acre-Feet

What is the indicator showing?
This indicator shows that while urban uses

Urban Agricultural

are increasing as the population grows,
I Bulletin 160-93 Bulletin 160-98 agricultural uses are leveling off due to land

conversions and other causes.

Why is this indicator important?

This indicator reflects trends in the interplay between the statewide urban and
agricultural water uses. These and a third sector (environmental water use)
largely consume all of the fresh water accounted for by the Department of
Water Resources (DWR) in its periodic California Water Plan Updates. Total
urban water use is increasing as urban populations are increasing. Agricultural
water use is leveling off largely as the result of conversion of agricultural land
for urban expansion. (DWR long-term forecasts are for a decline in agricultural
water use.)

What factors influence this indicator?

This indicator is drawn from the 1990 and 1995 base case scenarios developed
for the 1993 and 1998 California Water Plan (CWP) Updates. These updates are
intended to enable informed decisions for water supply and use management
at local, regional, statewide, and national levels of government. Published as
the Bulletin 160 series, the CWP Update is on a five-year issuance cycle. For
each CWP Update, DWR with input from a Public Advisory Committee
addresses key factors that affect water demands, such as population growth,
climate change, changes in land uses, socioeconomic conditions and markets
for California products. These factors may change with each update. In
addition, each update incorporates new methods in data management and
evaluation.

The 1957 CWP and its seven subsequent updates (Bulletin 160 series) include
water budget information for both existing and future needs. Water supplies
and uses are not equally distributed across the state. Generally, the northern
Sierras generate abundant surface runoff, but major agricultural and urban
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uses are in the Great Central Valley and coastal regions. Costs to transfer water
between regions are generally borne by the users. Regional self-sufficiency is
an emerging concern. Each CWP Update discusses both statewide and
regional water budgets.

Urban water use includes residential, commercial, industrial, and institutional
uses of water. Each of these categories can be examined at a greater level of
detail, such as interior and exterior residential use. Many factors may influence
rates of urban per capita water use, such as water pricing by the retail water
purveyor, seasonal weather, and the implementation of water conservation
measures.

Agricultural water use is estimated by multiplying water use requirements for
different crop types by their corresponding irrigated acreage, and summing the
totals. Agricultural water use may be influenced by crop cultural practices,
seasonal rainfall, water pricing, and water use efficiency measures, among
other factors.

The figure that follows shows statewide historical per capita urban water
production. (Per capita production is the water provided by urban suppliers,
divided by population. Urban water production is not the same as total urban
water use. Total use includes self-produced supplies, water for recreation and
energy production uses, and losses from major conveyance facilities.) After the
severe but brief 1976-77 drought, statewide urban per capita water production
rates returned to pre-drought levels within three to four years. During the
longer 1987-92 drought, urban per capita water production rates declined by
about

19 percent on the average statewide. (Most requirements for water-conserving
plumbing fixtures did not take effect until after the 1987-92 drought.) The
Department’s data show increases in per capita water production following the
drought, due to removal of mandatory water rationing and other short-term
restrictions. When viewed at a statewide level, the data show a strong response
to hydrologic conditions.
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Technical Considerations:

Data Characteristics

To the extent data are available, the CWP Update addresses water deliveries by
source (see California’s water supplies with existing facilities and programs in
the Background Indicators section) as well as water uses by sector. Historical
water information is developed at detailed local levels, then aggregated
regionally and statewide. Some of the basic data sets incorporated into this
indicator include historical urban water production by urban water purveyors,
surveys of irrigated agricultural acreage and other land uses, and groundwater
usage. Sampling techniques and direct surveys are among the basic data
development methods used to gather information on state water uses and
deliveries. Certain data sets are unique, and developed directly for the CWP
Update, while others are “imported” from other agencies, such as population
information from the Department of Finance and the U.S. Census Bureau.

The two most recent CWP Updates have also included dry year and normal
hydrology year scenarios for the base and forecast water balances. Recent
amendments to the enabling statutes in the California Water Code have
prescribed the water supply and demand management parameters to be
analyzed by the CWP Update, starting with the 2003 issue.

Chapter 3

References:

California Department of Water Resources
California Water Plan (Bulletin 3)
California Water Plan Update (Bulletin
160 Series)

www.waterplan.water.ca.gov

For more information, contact:
Department of Water Resources,
Statewide Water Planning Branch
P.O. Box 942836

Sacramento, California 94236-0001
(916) 653-5666
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Type |

Level2
Goal 6

What is the indicator showing?
Wastewater recycled at municipal
wastewater treatment plants increased
by 50 percent in 13 years. In 2000, the
amount of recycled water was
equivalent to the annual water supply
needs of over 1,600,000 peaple.

Water Use Efficiency - Recycling Municipal Wastewater
The amount of municipal wastewater recycled annually is increasing.

Reclaimed Water Use
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Why is this indicator important?

Municipal wastewater, collected and treated, can be directly used for a variety
of beneficial uses, depending on the quality of the effluent achieved and the
various water demands. These uses include agricultural and landscape irriga-
tion, industrial cooling water, recreational, wildlife habitat and other uses. This
indicator shows the amount of municipal wastewater reclaimed and directly
put to beneficial use. Reclaimed water, also called recycled water, means water
which, as a result of treatment of waste, is suitable for a direct beneficial use
or a controlled use that would not otherwise occur. Increases in the amount of
water recycled increase the state’s overall water supply capacity.

What factors influence this indicator?

For 2000, the estimated total amount of treated municipal wastewater that is
being recycled is 402,000 acre-feet per year. This represents a 50 percent
increase from a survey conducted 13 years ago by the State Water Resources
Control Board (1987). The wastewater is produced by 234 treatment plants and
is being reused at approximately 4,840 sites. Statewide, roughly 80 percent of
wastewater reclamation is done by 20 percent of the treatment plants involved
in reclamation. Additional details are available in the survey (see References),
also posted at www.swrcb.ca.gov.

The amount of wastewater reclaimed in 2000 approximates the annual water
supply needs of approximately 1,600,000 people (based on 1995 estimates by
the Department of Water Resources of 229 gallons per capita per day in 1995).
This is equivalent to the combined water storage capacity of Castaic Reservoir
and Big Bear Lake in southern California. It is also equivalent to the storage
capacity of four reservoirs the size of Los Vaqueros in the San Francisco Bay region.

The state has a goal of reclaiming one million acre-feet/year of wastewater by 2010.
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Technical Considerations:

Data Characteristics

The State Water Resources Control Board conducted a comprehensive survey of
water reclamation in California for the year 1987. It was accomplished by a
mass mailing of a detailed questionnaire to all known agencies producing
reclaimed water for reuse. The year 2000 survey used a new approach. It is
part of an on-going survey in which the data for agencies will be updated at
differing frequencies depending on the amount of reuse and the anticipated
rate of changes expected. Thus, each year, many of the large reclamation
projects will be resurveyed and new projects will be added. The remaining
projects will be resurveyed at longer intervals, perhaps up to five years. In this
way, the survey at any given time will provide a reasonable estimate of the
total reuse occurring. Because of this approach, many of the smaller projects
and some larger projects are still based on 1987 data.

Strengths and Limitations of the Data

Much of the updated information was obtained by use of a questionnaire.
However, additional data sources include annual monitoring reports submitted
by the reclaiming entities to the Regional Water Quality Control Boards, annual
reports submitted on completed water reclamation projects funded by the State
Water Resources Control Board, telephone interviews, and review of waste
discharge or reclamation requirements. Another important source is the Annual
Status Report on Reclaimed Water Use, which is issued by the County Sanita-
tion Districts of Los Angeles County and provides reuse information at ten
District plants.

A substantial amount of unplanned reuse occurs throughout California, either
through diversions from streams downstream from wastewater discharges or
from percolation of treated wastewater in stream beds. This indicator does not
include unplanned (and often difficult to quantify) reuses. For example, the
percolation of effluent through rapid infiltration, as in ponds, intended prima-
rily as a method of wastewater treatment and disposal, is not considered
planned reuse. Planned reuse is the deliberate direct or indirect use of re-
claimed water without relinquishing control over the water during its delivery.

A significant component of groundwater supply for some communities in-
volves the indirect reuse of effluent percolated in stream beds. Indirect reuse is
the use of reclaimed water indirectly after it has passed through a natural body
of water after discharge from a wastewater treatment plant. These indirect uses
are not included in this indicator.

Beyond the scope of this indicator are other activities, which in effect reclaim
wastewaters, or polluted waters. These include the downstream reuse of
agricultural drainage water and the remediation of polluted groundwaters.
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For more information, contact:
State Water Resources Control Board
Office of Water Recycling

P. O. Box 944212
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For more information, contact:
State Water Resources Control Board
Division of Clean Water Programs

P. O. Box 944212

Sacramento, California 94244

(916) 341-5700
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Groundwater Contaminant Plumes - Extent

The extent of groundwater contaminant plumes represents an integrated spatial
view of the threat to groundwater resources resulting from various sources of
pollution. These specific sources of pollution are discussed in related environ-
mental indicators pertaining to groundwater including Leaking Underground
Fuel Tank (LUFT) sites. This indicator will provide a comprehensive measure
of the overall effect of contamination on groundwater quality over time.
However, at this time, the data for the indicator have not been assembled into
a useable format.

Groundwater contaminant plumes result from a variety of sources including
leaking landfills, leaking underground storage tanks, and other unauthorized
releases of contaminants to groundwater. Characterizing the extent of a
groundwater contaminant plume requires knowledge of the site hydrogeology,
as well as sufficient site characterization and monitoring data. Changes in the
extent of groundwater contaminant plumes, as well as the temporal trends in
concentrations of contaminants in groundwater monitoring wells, reflect
changes in groundwater quality over time. Once the extent of a groundwater
contaminant plume has been characterized, an assessment of the real and/or
potential threat to receptors may be evaluated. In addition, tracking changes in
the extent of groundwater contaminant plumes over time enables resource
managers to assess plume stability and the overall impact to groundwater
quality.

The extent of groundwater contaminant plumes is defined in several State
Water Resources Control Board (SWRCB) and Regional Water Quality Control
Board (RWQCB) programs, such as the Department of Defense (DOD) Pro-
gram, the Spills, Leaks, Investigations, and Cleanup Program (SLIC) Program,
the Land Disposal Program, and the Underground Storage Tank (UST) Pro-
gram. A majority of the data regarding the spatial extent of groundwater
contaminant plumes are collected by responsible parties in response to regula-
tory requirements and kept in program site files at the various RWQCB offices.
Although most of the data are in hard copy format, the San Francisco Bay
RWQCB has conducted a successful pilot study to obtain groundwater contami-
nant plume data in digital format. Spatial data are most effectively displayed
and analyzed using a geographic information system, such as the SWRCB’s
GeoTracker system, geotracker.swrcb.ca.gov/.
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Contaminant Release Sites

The total number of contaminant release sites (not regulated as part of the
Underground Storage Tank Program, which is addressed as a separate indica-
tor) indicates an impact to groundwater resources. A subset of this indicator,
contaminant release sites located within 1,000 feet of public drinking water
sources, measures the relative proportion of these sites that may pose an
imminent threat to drinking water supplies. However, at this time, the data
have not been assembled into a useable format.

Contaminant release sites may impact groundwater resources and include
leaking landfills, contaminant release sites at military facilities; chemicals
spilled onto the ground during storage, transport or disposal; percolation of
pollutants from illegal dumping of hazardous substances and waste materials;
and leakage through the soil from improperly lined waste disposal ponds,
sumps, and industrial leach fields. These types of contaminant release sites are
regulated by the State Water Resource Control Board (SWRCB) and nine
Regional Water Quality Control Boards (RWQCB) in the Land Disposal,
Department of Defense (DOD), and Spills, Leaks, Investigations, and Cleanup
(SLIC) Programs. Sites are identified through investigations of contaminated
drinking water wells, public complaints, groundwater monitoring and routine
environmental sampling, referrals from other agencies, and disclosures from
responsible parties.

Leaking landfill site data are discussed in the 1989 SWRCB Solid Waste
Assessment Test (SWAT) Report. State and Regional Board staff manage landfill
data using the SWRCB’s System for Water Information Management (SWIM)
database. Currently, the data in SWIM are incomplete and undergoing improve-
ment. In addition, SWRCB is initiating the collection of accurate landfill
geographical data using global positioning system (GPS) receivers. There is
also an effort to track other contaminant release sites in the Spills, Leaks,
Investigations, and Cleanup Program database that includes geographical
information. The distance between contaminant release sites and water supply
sources will be displayed on the SWRCB’s GeoTracker Internet site, as soon as
accurate geographical information is obtained. The extent of groundwater
plumes associated with these types of contaminant release sites are captured in
the “Groundwater Contaminant Plumes” environmental indicator.
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Fish Consumption Advisories - Inland Waters

Recreational fishing is an important beneficial use of water. Chemical contami-
nants in water bodies can accumulate in fish and shellfish to levels that make
them unsafe to eat. This indicator is analogous to the “Fish Consumption
Advisories - Coastal Waters” but is expressed separately here for inland river
and lake areas since there is substantially less information to characterize
rivers and lakes than there exists for coastal waters. Furthermore, there is no
formal program to monitor rivers and lakes, as there is for coastal areas. The
indicator is highly dependent on the extent of monitoring and the frequency of
reassessment. Currently, the inland waters assessed to determine the safety of
consuming sport caught fish are a very small fraction of all waters where
fishing occurs. Nevertheless, the assessed waters show a trend toward an
increased area of lakes and rivers where the general public can safely eat at
least one meal a week of the sport fish they catch from a water body.

Assessments conducted by the Office of Environmental Health Hazard Assess-
ment (OEHHA) cover 202 miles of perennial river (out of 64,438 total miles)
and 289,717 acres of lake (out of 2,086,230 total acres, including saline lakes).
To date, 14 advisories have been issued for inland waters. Data indicate that
the amount of lake acres where it is demonstrated that fish can be safely
consumed once a week increased from 1985 to 2000 (from about 5400 acres to
about 70000 acres, respectively). The extent of river miles where a meal a
week can be safely eaten also increased during this time (an increase from 0 to
50 miles, respectively, from 1985 to 2000). Sport fishers may be concerned,
despite the positive trend, because so little river and lake area in the state has
been assessed. A program similar to OEHHA’s Coastal Fish Contamination
Program is needed to collect the data necessary to make this a useful indicator.
Without a dedicated program, this indicator can only be updated when special
or one-time studies generate adequate data for assessment of rivers or lakes.
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Fish Consumption Advisories for California Inland Waters

Lake Herman
Guadalupe Reservoir
Calero Reservoir
Almaden Reservoir

Guadalupe River and associated
percolation ponds

Guadalupe Creek and associated
percolation ponds

Alamitos Creek and associated
percolation ponds

Lake Nacimiento

Harbor Park Lake
(Machado Lake)

Clear Lake

Lake Berryessa

Grasslands Area

Salton Sea

Lake Pillsbury
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Mercury
Mercury
Mercury
Mercury

Mercury

Mercury

Mercury
Mercury

Chlordane and DDT

Largemouth Bass
All fish

All fish
All fish

All fish

All fish

All fish
Largemouth Bass

Goldfish, Carp

Largemouth Bass, White Catfish,

WATER

Mercury Channel Catfish, Brown Bullhead,
Blackfish, Crappie and Hitch
Largemouth Bass, Smallmouth Bass,
Mercury White Catfish, Channel Catfish,
Rainbow Trout
Selenium All fish
. Croaker, Orangemouth Corvina,
Selenium Lo
Sargo, and Tilapia
Mercury All fish
References:
State Water Resources Control Board. 2000
California 305(b) Report on Water Quality.
Office of Environmental Health Hazard
Assessment, California Fish Consumption
Advisories, posted at: www.oehha.ca.gov/
fish/general/99fish.html
For more information, contact:
Robert Brodberg
Office of Environmental Health Hazard
Assessment
Pesticide and Environmental Toxicology
Section
P.O. Box 4010
Sacramento, California 95812-4010
(916) 323-4763
rbrodber@oehha.ca.gov
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For more information, contact:
Department of Water Resources
Statewide Water Planning Branch
Division of Planning and Local Assistance
P.O. Box 942836

Sacramento, California 94236-0001

(916) 653-9493
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Groundwater Supply Reliability

This indicator would provide an estimate of the amount of groundwater
available for long-term extraction, in acre-feet per year, without causing
adverse effects. The indicator would be used to help determine whether or not
our current groundwater supplies are sufficient in quantity to meet future
demands. It is important to identify the amount of groundwater available to
meet future demands in order to avoid unacceptable extraction amounts and to
plan future water management strategies for meeting water-related beneficial
uses in California.

The groundwater available is determined by Basin Management Objectives
(BMOs) for each basin and sub-basin in the state. These BMOs would identify
threshold values at which groundwater extraction would be terminated.
Threshold values would be identified for groundwater level in the aquifer,
water quality conditions, and land surface subsidence. The BMOs may be
implemented by groundwater management plans or ordinances, and also
include other environmental and institutional factors.

Main data sources are Department of Water Resources monitoring wells, U.S.
Geological Survey information, and local agency monitoring programs. Avail-
able information includes: a) groundwater levels in wells, seasonal data
collected at a minimum in the fall and spring, b) groundwater basin geology,
collected from existing maps, published reports, and well completion reports,
and c) basin water budgets, data from extraction records, water demands by
land use, known recharge, and estimated recharge.

The indicator cannot be presented because there are over 500 basins and sub-
basins in California which vary in the amount of data available and adequacy
to present an indicator. In addition, BMO objectives have not been identified
for many basins.
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Land, Waste and Materials Management

Introduction

The use of materials, both raw and
manufactured, leads to the genera-
tion of waste. Population size,
economic activity, and the consump-
tion of products are significant
factors in the production of waste.
California, as both the most popu-
lous and economically prosperous
state in the nation, is faced with the
challenge of managing its waste in
an environmentally sound manner.
Waste is a pressure on the environ-
ment — in terms of the loss of land
and other resources necessary for its
disposal or treatment, and of the
environmental contamination that
may potentially result from its
treatment, storage, disposal and
other handling. Radioactive wastes
and infectious wastes are not
addressed in this report.

The term “solid waste” means all
putrescible and nonputrescible solid,
semisolid and liquid waste, including
garbage; trash; refuse; paper;
rubbish; ashes; industrial wastes;
demolition and construction wastes;
abandoned vehicles and parts;
discarded home and industrial
appliances; dewatered, treated, or
chemically fixed sewage sludge
which is not hazardous waste; and
manure, vegetable or animal solid
and semisolid wastes. “Hazardous
waste” is waste that is ignitable,
corrosive, reactive or toxic, or that is
listed as such due to its known
hazardous characteristic or because
the process that generates it is

Chapter 3

known to produce hazardous waste.
California’s definition of a hazardous
waste is more stringent than the
federal government’s. Hence, certain
wastes that are not regulated as

hazardous under federal law are
subject to California hazardous waste
requirements. These are commonly
referred to as “California-only”
hazardous wastes.

Waste generation

Waste generation, in general
Statewide solid waste generation, disposal and diversion, per capita
(Type 1)

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)

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)
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California began regulation of
hazardous waste in the 1970s, and
now operates a regulatory system
more stringent than the federal
system. The Department of Toxic
Substances Control (DTSC) is
responsible for administering the
state’s programs for regulating the
management of hazardous waste,
and for conducting and overseeing
the cleanup of contaminated sites. In
the past decade, increasing emphasis
has been placed on pollution
prevention efforts, particularly those
aimed at hazardous waste reduction.
In 1985, DTSC established a hazard-
ous waste source reduction program,
and in 1989, California became one
of the first states to enact facility
source reduction planning legislation.
Subsequent legislation expanded the
Department’s pollution prevention
programs.

The 1990 Integrated Waste Manage-
ment Act created the California
Integrated Waste Management Board
(CIWMB), and set the stage for a
series of statewide reforms in waste
management. Among other things,
this legislation established a 50
percent goal for solid waste diversion
from landfills for local government,
based on an integrated waste
management hierarchy that empha-
sized waste reduction and recycling
over all other options. In 2000,
California diverted more than 42
percent of its solid waste. This is a
tremendous accomplishment. The
CIWMB strives to support programs
and efforts to reduce the generation,
and improve the management, of
solid waste in California in order to
conserve resources, develop sustain-
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able recycling markets, to protect
public health and safety, and the
environment.

Conservation and waste diversion
efforts are generally not captured
well by environmental indicator
systems. Environmental indicators
focus on environmental discharges or
emissions, ambient environmental
conditions, and effects on humans
and ecosystems. As such, their
emphasis is on the “back end” of
industrial society’s impacts on the
environment. While such informa-
tion is critical in gauging ecosystem
health and identifying broad environ-
mental trends, it tends to de-empha-
size the importance of conservation
and pollution prevention efforts that
are designed to lessen the impacts of
human activity on the environment.
Inherent in this problem is the fact
that the environmental impacts of
conservation-based programs are
difficult to measure using environ-
mental indicators; rather, these
programs are factors that affect
natural resources and ambient
conditions in the long-term. At
present, environmental indicators
cannot clearly reflect the effective-
ness of some of these programs on
ecosystem and human health;
however, failing to recognize such
programs potentially discounts their
tantamount impact on environmental
outcomes.

To partially compensate for this, the
links below highlight the programs
and activities of the California
Integrated Waste Management Board
and the Department of Conservation
(DOC) which lessen pressures on the

Environmental Protection Indicators for California

environment through waste reduc-
tion, recycling, and diversion.
Although these programs are not
“indicators,” they are paramount in
importance and cannot be ignored
when discussing California’s environ-
ment. Please use the following links
to view a listing of conservation and
waste prevention programs the state
is currently implementing:
www.ciwmb.ca.gov and
www.consrv.ca.gov/dor/index.htm
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Issue 1: Material Use

The use of materials requires the consumption of natural resources, and results
in waste generation. The manufacture of products from virgin material is
generally associated with greater environmental impact than reusing or
recycling materials. Certain waste management strategies emphasize waste
reduction, as well as the diversion of reusable or recyclable materials from the
waste stream.

Characterizing material use in California will provide useful information for
formulating waste management strategies. However, such characterization is
extremely difficult at this time, given the broad range and massive amounts of
products used in businesses, industries and homes.

Issue 2: Waste Generation

Waste generation is the production of material generally intended for disposal.
The composition and volume of wastes generated provide an indication of a
potential for adverse impacts. Information about the nature of the wastes
generated is important in the formulation of strategies to effectively manage it.
For example, a recent study shows that paper and organic wastes (food, yard
waste, textiles, carpet and rubber) make up about 65 percent of the overall
composition of the solid waste stream disposed in California [CTWMB, State-
wide Waste Characterization Study: Results and Final Report. December 1999.
Available at: www.ciwmb.ca.gov/wastechar/study1999/default.htm].

Solid waste generation figures were first estimated in 1989 by each jurisdiction
in California, as required by the Integrated Waste Management Act. (Depend-
ing on the context used, jurisdiction means a city or county.) Solid waste
generation is estimated by adding the amount disposed plus the amount
diverted from landfills, as calculated based on guidance issued by CIWMB; the
amount diverted reflects source reduction, recycling and composting programs.

Hazardous wastes are regulated under federal law (the Resource Conservation
and Recovery Act, or RCRA), as well as under California law (Health and
Safety Code, Chapter 6.5), and are tracked by hazardous waste manifests.

The volume of waste requiring management in the state consists of: (a) wastes
generated during the course of normal residential, commercial or industrial
activity; (b) wastes produced as a result of accidents, spills and releases;

(c) wastes generated from cleanup of contaminated sites, and, (d) wastes
imported into California.

Chapter 3 Environmental Protection Indicators for California
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Statewide solid waste
generation per capita (Type I)

Statewide solid waste
diversion per capita (Type I)

Hazardous waste shipments
(Type I)

Federal and California-only
hazardous waste generation

Hazardous material incidents
(Type 1)

Hazardous waste imported/
exported (Type II)

Statewide solid waste disposal
per capita (Type I)

Number of tires diverted from
landfills (Type I)

Hazardous waste disposal
(Type I)

Sub-issue 2.1: Waste generation, in general

Waste is generated on an ongoing basis. Information about the composition
and volume of waste generated can help inform waste management strategies.

Sub-issue 2.2: Accidents/disasters/spills/releases

Clean-up operations following accidents, disasters (such as earthquakes, floods
and fires), spills and other releases generate wastes. Where hazardous chemi-
cals are involved, the resulting waste may be classified as hazardous. In
addition, the transportation, storage, treatment and disposal of waste may
release environmental contaminants.

Sub-Issue 2.3: Waste importation/exportation

The movement of waste to and from California is linked to waste generation
and the availability of disposal (or treatment) options at the jurisdiction where
the waste was first generated. Waste importation and exportation can also
reflect a demand in the receiving jurisdiction for recycling stock or for
secondary raw material.

Issue 3: Disposal to Land

Disposal is the final placement or destruction of waste. Disposal may be
accomplished through placement into a landfill that complies with federal and
state requirements, surface impoundments, deep-well injection, or other
regulated disposal methods.
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Issue 4: Site Contamination L _
) o Indicators
Illegal or unsound waste management practices at regulated facilities or
unregulated sites can contaminate land, requiring clean-up actions to mitigate Clean up of illegal solid waste

threats to human or ecological health. Solid waste sites or dumps, where a disposal sites (Type II)

responsible party either cannot be identified or is unable or unwilling to pay Tire cleanup (Type II)
for timely remediation, are cleaned up under the Solid Waste Disposal Cleanup
Program [AB 2136 (Eastin), Chapter 665, Statutes of 1993]. Waste tire sites are
of particular concern. When improperly managed, these stockpiles present a Contaminated sites (Type I)

Soil cleanup (Type I)

significant risk to the environment and public health, due to the potential for
fires and the potential to become a breeding ground for insects, especially
mosdquitoes.

Sites with hazardous material contamination pose a concern due to the
potential for human exposure. Contaminated sites include military facilities,
“Brownfield” sites (properties that are contaminated or thought to be contami-
nated which are underutilized due to perceived remediation costs and liability
concerns) and legacy sites (sites with historical contamination or naturally
occurring hazardous materials, such as asbestos).

Clandestine drug laboratories represent a unique subset of contaminated sites.
The predominant illicitly manufactured drug in California is methamphet-
amine, although other drugs have been manufactured, including PCP (angel
dust, phencyclidine), ecstasy, and psilocybin. These labs use a variety of
hazardous substances, including acids, bases, and solvents, to synthesize
illegal drugs. In addition, many of the products and by-products are toxic and
may be extremely toxic. The clandestine labs are sometimes located in resi-
dences, thus posing direct risks to occupants and nearby residences. Land,
surface water and groundwater contamination may occur as a consequence of
the illegal dumping of lab waste. Following the discovery of a clandestine lab
by law enforcement agencies, removal of hazardous substances is conducted
by DTSC contractors.
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Indicators

Number of environmental
releases from active landfills
(Type III)

Groundwater contaminant
plumes - Extent
(see Water section)

Contaminant release sites
(see Water section)

Issue 5: Cross-Media Contamination

Land disposal of wastes may lead to the movement of contaminants to water
or to air, requiring clean-up actions to mitigate potential threats to human or
ecological health. Landfill trash generates gases and leachate, sometimes for as
long as 200 years. To mitigate cross-media contamination from solid waste
landfills, closure and maintenance plans to protect the environment and the
public are developed and implemented. Illegal and abandoned dumpsites pose
added risks from exposed waste leachate, landfill gas, vectors, and hazardous
materials.
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Statewide Solid Waste Generation, Disposal and -

Diversion, Per Capita Type |

Statewide efforts to reduce, re-use, recycle and compost have kept millions of Level 3

tons of waste out of landfills. Goal 6
4000 "

3500 -
3000 -
2500 What are the indicators showing?
2000 This graph shows the estimated annual amount
1500 of waste generated, disposed, and diverted by

1000 A each California resident for each year from

Pounds Per Resident Per Year

500 - 1989 through 2000. Per capita disposal of solid
n .
waste has decreased, even as generation has
1989 1990 109 7 = Per Capita Generation ) o g ] )
1992 1993 1904 - Per Capita Disposal increased. This is due to a sharp increase in
19% 1997 1993 - =1 Per Capita Diversion o o .
1999 5009 diversion. Diversion involves recycling,

composting and reduction in waste generation.

Why is the indicator important?

Major trends in the production and final disposition of solid waste in California
are reflected by this indicator. Thus, it is a valid measure of California’s
economic sustainability, particularly with respect to resource consumption.

This indicator also measures response to the state’s adoption of the Integrated
Waste Management Act of 1989 (IWMA). Under the oversight of the California
Integrated Waste Management Board (CIWMB), California’s cities, counties
and businesses have implemented thousands of waste prevention, recycling
and composting programs (collectively known as diversion programs).

The waste management hierarchy adopted by the state in the IWMA aims to
minimize the rate of solid waste disposal by decreasing the rate of waste
generation and by increasing the rate at which waste is diverted from disposal.
The IWMA requires all jurisdictions to divert half of their waste in the year
2000; recent legislation extended the 50 percent goal indefinitely. Newspapers
and the broadcast media use diversion rates — calculated by removing dis-
posal from estimated generation and expressing the remainder as a percent of
total generation — to judge the progress of a particular city or county in
reducing waste and complying with the IWMA. The statewide diversion rate
has increased from 10 percent in 1989 to 42 percent in 2000.

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 di-
verted. Diversion measures waste prevented, waste re-used, waste recycled or
waste composted.
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What factors influence this indicator?

Population growth and economic activity cause waste generation to rise.
However, this interdependence can be altered by changes in the character of
manufacturing activities, or by waste prevention programs that improve
manufacturing processes or packaging methods, and thus slow the growth of
waste generation. Public education also impacts this relationship; a decade of
efforts by the CIWMB and California’s cities and counties to educate the public
about waste and recycling issues have raised awareness and changed attitudes
about the impacts of consumptive behaviors.

Recycling efforts undertaken by local governments, businesses, citizens and the
state determine how much waste will be diverted. Availability of funding
influences the extent of these efforts; however, the oversight of the CIWMB,
and its ability to levy fines against cities and counties that do not implement
waste diversion programs, factor into the number and scope of operating
diversion programs. Additionally, the ever-changing composition of the waste
stream influences the types of recycling programs that may be effective.
Information about programs and activities implemented by the cities, counties
and CIWMB can be found at www.ciwmb.ca.gov

The Department of Conservation administers the California Beverage Container
Recycling and Litter Reduction Act, enacted in 1986. The goal of the Act is to
achieve an 80 percent recycling rate for aluminum, glass, plastic, and bimetal
beverage containers sold in California, thereby reducing the beverage container
component of litter in the state. Information about this program can be found
at: www.consrv.ca.gov/dor/index.htm

Per capita solid waste disposal rates declined dramatically during the early
1990s, as newly implemented diversion programs removed the easiest and
most valuable materials from the waste stream. During the boom years of the
late 1990s, per capita statewide waste generation climbed. Per capita disposal
remained flat during this time of rapid economic growth, most likely due to the
efforts of California jurisdictions to implement diversion programs which
remove materials from the waste stream.

Continued monitoring of solid waste generation, disposal and diversion will
show whether California’s cities, counties and state agencies, under guidance
from the CIWMB, can meet the challenge of removing the more difficult, and
less valuable, resources from the waste stream and channel those to their most
appropriate uses.

Technical Considerations:

Data Characteristics

The Integrated Waste Management Act’s aim is to conserve resources and
extend landfill capacity, not to penalize jurisdictions for increases in population
or economic growth. Thus, while having more residents or more economic
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activity results in increased waste generation, these factors will not automati-
cally cause affected jurisdictions to fail to meet statutory diversion goals. By
adjusting waste generation figures for changes in population and economics,
the CIWMB-approved “adjustment method” allows year-to-year comparison of
a jurisdiction’s efforts to reduce disposal, regardless of the changes in popula-
tion and economics.

Annual waste generation was estimated by all California jurisdictions as part of
their original compliance with the IWMA. Since then, waste generation rates
for each jurisdiction have been estimated by projecting the original data
forward using the aforementioned “adjustment method.” CIWMB staff perform
a similar calculation to determine statewide estimates.

The CIWMB’s Disposal Reporting System (DRS) tracks waste disposal by each
city, county and regional agency in California. Tracking originates with each
solid waste facility operator, who conducts quarterly “waste origin surveys” to
estimate the amount of waste, in tons, disposed at that facility by each jurisdic-
tion. Facility operators report that information to each county, which then
submits quarterly disposal reports to the CIWMB. CIWMB staff aggregate that
data to produce a statewide total.

The CIWMB calculates the annual ‘diversion rate’ for each California jurisdic-
tion by subtracting their DRS disposal amount from the waste generation
estimated through the use of the adjustment method, and expressing the
diversion rate as a percent.

Strengths and Limitations of the Data

Over the years, the CIWMB and its various stakeholders have occasionally
disagreed about what constitutes diversion. When diversion studies were
performed in the early 1990s, many diversion activities were inadvertently
omitted for a number of reasons: because the science and techniques were
new; because businesses were reluctant to release what they felt was sensitive
waste generation information; because best practices were not known; and
because the CIWMB had not yet standardized the measurement process. These
early measurements directly impact today’s waste generation estimates. Now
that measurement techniques have matured, best practices are known, and the
CIWMB has improved diversion measurement, accuracy of generation esti-
mates should gradually increase.

Current-year generation estimates for individual jurisdictions may also be
impacted by the use of the CIWMB’s “adjustment method.” Although the
CIWMB believes the adjustment method works well for the great majority of
jurisdictions, all economic data is not perfectly suited for every jurisdiction.
These limitations do not impact statewide data.

Most of the limitations of the diversion measurement system, in particular
DRS, concern individual jurisdictions. A good example is the allocation of

Chapter 3 Environmental Protection Indicators for California

113



References:

California Integrated Waste Manage-
ment Board. Diversion Study Guide.
Posted at: www.ciwmb.ca.gov/
Iglibrary/dsg/default.htm

Population totals: Department of
Finance, Demographic Research Unit.
Posted at: www.dof.ca.gov/HTML/
DEMOGRAP/druhpar.htm

Generation totals: California Integrated
Waste Management Board. Posted at:
www.ciwmb.ca.gov/LGCentral/Rates/
Diversion/RateTabl.htm

Disposal and Diversion Statistics:
California Integrated Waste Manage-
ment Board. Posted at:
www.ciwmb.ca.gov/LGCentral/Rates/
default.htm

For more information, contact:
Surjit Dhillon

California Integrated Waste Manage-
ment Board

1001 I Street, P.O. Box 4025
Sacramento, California 95812

(916) 341-6226
sdhillon@ciwmb.ca.gov
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waste by a landfill to the various cities it serves. Although this localized
“allocation” error may tremendously impact a particular jurisdiction, the total
waste accepted by the landfill is correct; the latter information is what goes
into the statewide disposal figure. Also, because landfill tipping fee taxes are
collected by the California Board of Equalization, the CTWMB has a reliable
means to check DRS figures.

Ways to improve the limitations of the DRS, the CITWMB-approved adjustment
method, and the entire diversion measurement system were considered by a
stakeholder working group. The CIWMB will vote on the working group
recommendations and forward the report to the Legislature in early 2002.
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Number of Tires Diverted from Landfills

Significant effors have been made to re-use tires and reduce disposal Type |
at landfills. Level 3

Goal 6

Estimated Waste Tire Diversion and Disposal
Numbers in Millions of Passenger Tire Equivalents
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o What is the indicator showing?
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 Over the past 11 years, the quantity of tires that
have been recycled or reused in some manner

—— Dt Disposa! has increased while those disposed of at

landfills has decreased.

Why is this indicator important?

For the year 2000, California was challenged with the responsibly of managing
31.6 million reusable and waste tires entering the waste stream. The California
Integrated Waste Management Board (CIWMB) estimates that nearly 23 million
tires (72 .5 percent) are diverted annually for various alternative uses, includ-
ing reuse, re-treading, recycling, and combustion. The remaining 8.7 million
tires are shredded and disposed of in California’s permitted solid waste
landfills, stored at permitted sites, or illegally disposed of around the state. In
addition, an estimated two million waste tires are stockpiled throughout the
state, posing a health and safety risk to the public.

Waste tires are very difficult to deal with. If stored in large quantities, tires can
spontaneously combust, emitting highly toxic smoke and particulate matter.
Dioxins and polycyclic aromatic hydrocarbons, two highly toxic classes of
chemicals, are by-products of tire combustion. As seen in major fires at
Westley (1999), Tracy (1998) and Panoche (1996), tire fires can contaminate
surface water, groundwater, air, and soil. Tire fires require up to 100 gallons of
water per tire to suppress, creating additional environmental problems. Often
the best course of action for firefighters, as in Tracy, is to let the fire burn itself
out, which can take months.

Since water collects in tires, they can also serve as breeding grounds for
mosquitoes that, in addition to being a nuisance, can carry serious diseases
such as encephalitis. Encephalitis can be a very serious, even fatal, disease in
children. Livestock is also seriously affected by a number of strains of encepha-
litis. For these reasons, proper disposal of tires is of great significance.
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What factors influence this indicator?

The main factor influencing the ability to divert tires from landfills or illegal
dumping is the development of viable markets for waste tires. Tires can be
burned as fuel supplement at cement kilns. They can be incorporated into
asphalt used in road construction. Tires can be decomposed into three recover-
able fractions — carbon black (with steel, fiber and ash), oil and gas - through a
process known as pyrolysis; also known as gasification, liquefaction, or destruc-
tive distillation, pyrolysis is defined as thermal degradation in the absence of
oxygen. The development of alternative uses for tires is linked to economic
development and profitability, which at present is still weak. The chart below
illustrates the fate of waste tires based on estimates for the year 2000. As a note,
“Passenger Tire Equivalents” is a measure based on a 20-pound average weight
of a passenger car waste tire. This conversion factor allows for a common unit of
measure since waste tires come in many different sizes.

Estimated Reusable and Waste
Tire Recycling & Disposal 2000

(Numbers in Millions of Passenger Tire Equivalents)

Disposal Recycling & Others
8.7% 13%

TDF-cement Reused
4.2% / | \ 36%

TDF-energy Export Retread
1% 1.9% 2.4%

TDF =Tire-derived Fuel

The use of waste tires for energy and as a fuel supplement in cement kilns, and the
import and export of waste tires are significant factors reflected in the diversion and
disposal trends shown on the graph for this indicator. Diversion of waste tires from
landfill disposal has largely increased since 1990, with a sudden increase in 1994.
This increase coincided with increases in the number of waste tires combusted for
energy and as a fuel supplement in cement kilns. Until 1994, a major combustion
facility largely burned newly generated waste tires (i.e., tires generated during the
same year). As a result of legal action, however, the facility was directed to burn
decades-old tires from a tire pile. Waste tire disposal has generally decreased during
the past decade, except for a peak in 1996, when the number of imported waste tires
more than doubled, as their use in energy production and cement kilns declined.

In FY 1999/2000, the Board awarded $2.4 million in grants and contracts to
78 businesses and government entities through its waste tire diversion
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program. Of the total funding, 15 percent ($374,043) was directed to public
education outreach and amnesty day programs implemented at the local level
to prevent illegal disposal. Schools and local governments received 42 percent
($1,012,918) for the installation of rubber playground mats and track surfacing
projects promoting the use of tire-derived crumb rubber. Twelve percent
($299,990) was used to promote the commercialization of emerging technolo-
gies for recycling tires. Thirty-one percent of the funds ($755,000) supported
rubberized asphalt concrete (RAC) projects. One grant ($7,500) supported the
purchase of tire-derived green building products.

Amount % of total  Type of project
$374,043 15.3% Public education outreach, “amnesty day” programs (local jurisdictions)

Rubber playground mats and surfacing projects promoting the use of
0

$1.012,918 §1.4% tire-derived crumb rubber (in schools, local government)
$299,990 12.2%
$755,000 30.8%

$7,500 0.3%

Commercialization of emerging recycling technologies
Rubberized asphalt concrete projects

Tire-derived green building products

In addition to the development of new markets for waste tires, legal restrictions
have impacted tire disposal. In 1990, the California Legislature enacted
comprehensive requirements for the storage and disposal of waste tires.
Assembly Bill (AB) 1843 created an environmental regulatory program to
control the storage and disposal of waste tires. AB 1843 requires persons who
store or stockpile more than 500 waste tires at a specific location to acquire a
major or minor waste tire facility (WTF) permit and comply with technical
standards for the safe storage of waste tires. By definition, a major WTF stores,
stockpiles, accumulates, or discards 5,000 or more waste tires; a minor WTF
stores between 500 and 5,000 waste tires. In 2000, Senate Bill 876 was signed
into law, increasing the fee on the sale of new tires and extending the
CIWMB’s regulatory authority.

Technical Considerations:

Data Characteristics

Currently, there is no mandated reporting requirement to report waste tire uses
to the state. The generation estimates discussed are based on population; the
number of vehicles registered in the state; vehicle miles traveled; and average
fuel consumption. Reuse/recycling numbers are based on information from
businesses involved with waste tire collection and processing.

Strengths and Limitations of the Data

The indicator is based on estimated, rather than collected data. However, a
revised manifest system is being developed; which should solve the problem of
determining the number of waste tires generated in the state, as well as the
number of tires reused and recycled.

Chapter 3

References:

Tire Management Data: California
Integrated Waste Management Board.
Posted at. www.ciwmb.ca.gov/Tires/
default.htm

California Integrated Waste Manage-
ment Board. Waste Tire Management
Program: 2000 Annual Report. July

2001. Posted at: www.ciwmb.ca.gov/
Publications/default.asp?pubid = 910

For more information, contact:
Martha Gildart

California Integrated Waste Manage-
ment Board

1001 I Street, P.O. Box 4025
Sacramento, California

(916) 341-6429
mgildart@ciwmb.ca.gov

Environmental Protection Indicators for California 117


mailto:mgildart@ciwmb.ca.gov
www.ciwmb.ca.gov
www.ciwmb.ca.gov/Tires

Hazardous Waste Shipment

More hazardous waste is being shipped, but less per unit of economic activity.

Hazardous Waste and the Economy

I
Type |
Level 3
Goal 6
Hazardous Waste Shipments
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Note: Cleanup wastes include PCB-contaminated
wastes, asbestos, and soil from site cleanups.

What is this indicator showing?

The amount of hazardous waste shipped has
been increasing since 1996. The total
amount consists of clean-up wastes and
recurring wastes. The amount of these
cleanup wastes has increased by almost

20 percent since 1996, while recurring
wastes increased by only 15 percent during
the same time period. Over the past

seven years, the amount of hazardous waste
generated per unit of economic activity has
decreased; 30 percent less waste was
generated per $10,000 of gross state product
in 1999 than in 1993.
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Why is this indicator important?

This indicator reflects the annual amount of hazardous waste generated in
California, and subsequently shipped for treatment, storage and disposal; it
does not include hazardous waste which has been treated or disposed onsite
(at the facility where it was generated). Total hazardous waste tonnage is

»

separated into “cleanup wastes” and “recurring wastes.” “Clean-up wastes”
include those containing polychlorinated biphenyls (PCBs) or asbestos, and
those generated following site cleanups; the removal of these wastes from the
environment for treatment or disposal in a secure landfill reduces the potential
for exposures to their hazardous constituents. “Recurring hazardous wastes”

are generated in the course of commercial or industrial operations.

Unless managed in an environmentally sound manner, hazardous wastes can
cause adverse impacts on human and ecological health. The transportation,
storage, treatment and disposal of hazardous waste create a potential for the
release of hazardous chemicals into the environment. Pollution prevention
activities can reduce the quantity and composition of hazardous waste generated.

What factors influence this indicator?

The total amount shipped annually is presented as the overall statewide trend.
Since 1993, the amount of waste shipped has increased by approximately

16 percent. Because hazardous waste generation is related to economic
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activity, the amount generated per $10,000 of Gross State Product (GSP) is also
presented. A different trend is revealed — one which shows a consistent
decline. This means that the state’s economy is producing less hazardous
waste per unit of economic activity.

Certain sectors of the economy, most notably the manufacturing sector, are
likely to produce more hazardous waste than others. California’s economy has
shifted over the past two decades to one which is increasingly becoming
services-oriented (the services sector of the economy includes business
services, health services, hotels and lodging, repair services, and others).

Cleanup activities, which include asbestos removal from homes and businesses
and removal of contaminated soil, will affect the amount of hazardous waste
shipments, as will changes in California’s classification of wastes as hazardous.
As more wastes (e.g., cathode ray tubes and other electronic wastes) are
properly managed as hazardous waste, the amount of hazardous waste
shipments will also increase.

In the past decade, environmental programs have emphasized the need for
pollution prevention efforts instead of the more traditional “end-of-pipe”
remedies. In California, the Department of Toxic Substances Control (DTSC)
has been responsible for the implementation of legislation to promote source
reduction. The trends in hazardous waste generation will obviously be im-
pacted by the number of businesses that carry out source reduction plans and
strategies. The amount of hazardous waste per small generator has been
decreasing since 1993 (DTSC, 2000).

Other factors that influence hazardous waste generation trends include: the
availability and accessibility of cleaner technologies; the intensity of local
programs which could bring more businesses into the hazardous waste
regulatory framework; the availability of options (or lack of capacity) for
hazardous waste treatment and disposal; the costs of treatment and disposal;
and improved compliance with, or enforcement of, hazardous waste requirements.

Technical Considerations:

Data Characteristics

Data for the indicator are based on amounts reported on hazardous waste
manifests. The generator of the waste is required by law to prepare a manifest
for every offsite shipment of hazardous waste. Manifests include information on
the generator, transporter and treatment, storage or disposal facility receiving
the waste, and the type and quantity of the waste shipment. The manifests are
designed to track each shipment from “cradle to grave,” that is, from the site of
its generation to the facility designated by the generator. Once the shipment
reaches its destination, the manifest is returned to the DTSC, where data from
the form are entered into an automated data system known as Haznet.

Chapter 3 Environmental Protection Indicators for California
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Hazardous waste tonnage: Department
of Toxic Substances Control, Haznet
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For more information, contact:
Bart Simmons

Department of Toxic Substances
Control

2151 Berkeley Way, Room 515
Berkeley, California 94704

(510) 540-3112
bsimmons@dtsc.ca.gov
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The data include waste from site cleanups, which reduce human and ecological
risk, and from household hazardous waste collection centers.

The Gross State Product data are maintained by the U.S. Department of
Commerce, Bureau of Economic Analysis.

Strengths and Limitations of the Data

These data include wastes regulated as hazardous under the federal law known
as the Resource Conservation and Recovery Act, or RCRA, as well as hazardous
waste as defined by the State of California in Title 22, California Code of
Regulations (also known as “non-RCRA waste” or “California only hazardous
waste”). Because non-RCRA wastes are included, the indicator is not compa-
rable with other states or nationally.

As noted earlier, data on hazardous waste treated onsite are not included. On
the other hand, there is a potential for accounting for certain shipments, such
as those to transfer stations, more than once. An additional limitation is
associated with converting the units reported on the hazardous waste manifest
to a consistent measure of weight; conversion factors may not adequately
account for the variance in density of the range of wastes shipped. Finally,
generators of the hazardous waste must enter on the manifest the appropriate
California Waste Codes for the waste material being shipped. Because of the
nature of this coding system, differentiating the type of material, or distinguish-
ing between one-time and recurring wastes cannot be easily done.

Because manifests are required for all offsite shipments of hazardous waste,
the data are considered quite complete.
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Hazardous Material Incidents

The number of hazardous material incidents has been relatively consistent.

California Hazardous Material Incidents Reported

to the Office of Emergency Services
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Why is this indicator important?

Releases, spills, or other incidents involving hazardous materials pose an
immediate and direct threat to humans and the environment. The first indica-
tor shows the number of incidents involving hazardous materials that have
been reported annually to the Governor’s Office of Emergency Services (OES).
The U.S. Department of Transportation (DOT) collects standardized, detailed
reports of hazardous material transportation incidents nationwide; the second
indicator tracks the incidents that were reported in California. Transportation-
related hazardous material incidents represent a subset of all hazardous
material incidents. Hazardous waste shipments, a separate indicator, are a
small subset of hazardous materials shipments in California.

Hazardous material incidents represent potential pressures on human health

and the environment exerted by accidental releases of hazardous materials. In
many cases, cleanup operations following these incidents generate waste that
may be classified as hazardous wastes. Tracking these incidents over time can

help guide the formulation of policies or strategies to prevent the occurrence of

future incidents, or to improve responses to minimize the adverse impacts of
these incidents.

What factors influence this indicator?

Most hazardous material incidents represent accidental releases — that is, the
release is a consequence of an unplanned and unintended event or series of
events. The occurrence of accidents can generally be minimized by good
operating practices, including the use of appropriate, well-maintained equip-
ment, operated by properly trained employees. In many cases, regulatory
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What is the indicator showing?

Over the past seven years, the number of
incidents involving hazardous materials
reported to the Office of Emergency Services
has remained relatively constant; the highest
number was reported in 2000. During the same
time period, incidents involving the transporta-
tion of hazardous materials have fluctuated
between 800 and 1,400 per year.
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requirements or industry standards have been promulgated to ensure the safety
of processes and equipment. Hence, various operational and equipment factors
can influence the frequency of hazardous material incidents.

The likelihood of the occurrence of a release also increases with the amount of
the material being handled or transported. Economic factors can directly
influence manufacturing and shipping activities. One would expect the in-
creased amount of materials used and transported to result in increased spill
and transportation incidents. Improved storage, treatment, and transportation
technologies and enforcement capabilities may contribute to a decrease in the
number of incidents.

It is difficult, however, to draw conclusions regarding the specific factors that
influence the trends shown by the indicators. Overall, the number of hazard-
ous material incidents remained relatively constant, with the highest number
of incidents being reported in 2000. Incidents involving the transportation of
hazardous materials have fluctuated over the past seven years. The fluctua-
tions, however, have occurred over a relatively narrow range (from approxi-
mately 900 incidents in 1996 to approximately 1,400 in 1994).

Technical Considerations:

Data Characteristics

The data for hazardous material incidents are from the Governor’s OES. State
law requires all significant releases or threatened releases of hazardous
material, including oil, be immediately reported by telephone to the OES’
Warning Center. These reports are received from handlers, employees, autho-
rized representatives, agents or designees of handlers. State notification
requirements for a spill or threatened release include the caller identity;
location, date and time of spill, release or threatened release; chemical name
and, quantity involved; and description of the event.

The data for transportation-related incidents are part of the Hazardous Materi-
als Information System (HMIS), which is maintained by the DOT, Office of
Hazardous Materials Safety. The data are provided by hazardous materials
shippers or transporters, who complete a Hazardous Materials Incident Report,
and submit it to the DOT Office of Hazardous Materials Transportation.

Strengths and Limitations of the Data

Calls made to the OES Warning Center are not verified, and may include
reports that did not actually involve hazardous materials. All calls are counted
as incidents, regardless of the extent of threat to public health and the environ-
ment. Because the data depend on reports from handlers and other involved
parties, the threat of liability may hinder reporting.
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Incidents that are subject to the reporting requirement to U.S. DOT are those
involving hazardous materia