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The Southern California Environmental
Report Card is produced once a year by
UCLA faculty under the sponsorship of the
UCLA Institute of the Environment. Each
issue containg several articles addressing
critical environmental concerns facing the
fourteen million people in the Southern
California region. The goal of every article is
to provide an introduction and background to
the science and policy, deseribe the current
situation, and then evaluate in a balanced
manner relevant performance of the public
and privale seclors, and the general public,
in meeling the challenges of that particular
environmental concern.

The environmental issues addressed in
each Report Card will rotate over lime.
While the dominant environmental problems
of the region diclate that various aspecls of
air and water quality will be ongoing themes,
other important environmental topics will
also be addressed. For example, in the first
Report Card published last year (RC 1998),
one of the articles discussed the state of wet-
lands in Southern California. In this year’s
Report Card (RC 1999), one article considers
the impact and control of wildfires. Another
assesses the slate ol environmental educa-

tion in primary and secondary schools.

While faculty who write for the Report
Card are all experts in their fields, they rep-
resent a wide range of academic disciplines,
including social science, natural science, law.
public health, engineering, urban planning,
public policy, and others. Since environmen-
tal issues do not come neatly packaged by the
usual academic diseiplines, it is appropriate
that the Report Card present a multidiscipli-
nary perspective. But all of the authors share
a common desire to draw on the best scholar-
ship possible in order to help inform local and
regional policy discussions.

The environmental problems [acing
Southern California are complex, and rarely
are there simple solutions on which all stake-
holders can agree. Therefore, each Report
Card in the future as well as the present one
will include reactions from knowledgeable
commentators on the content of the articles
from previous years. Our aim is to loster
informed dialog [rom different points of view.
In that spirit, we welcome constructive
responses, whether in agreement or conlra-
dictory, from any readers who wish to share
their views. All of us in Southern California
have a stake in working together to find cost-
effective and socially acceptable solutions to

our major environmental problems.

Richard Berk, Ph.D.

Departments of Statistics and Sociology

Arthur M. Winer, Ph.D.

Department of Environmental

Health Sciences

Editors, loE Report Card

TUCLA INST




lielteaizomptheNizeElon

This is our second annual Southern

California  Environmental Report  Card
(RC 1999). It follows last year’s Report Card
(RC 1998) which was a great success, judg-
ing from the many positive responses we
received from decision-makers, faculty, stu-
dents and the public. Some of the responses
we received from agencies are given in a
final section (see RC 1998 Revisited) includ-
ing an account of an important success story
concerning wastewater treatment. In this
year's Report Card we discuss Wildland Fire,
Stormwater Impact, Groundwater Quality,
and Environmental Education. All of these
affect our local environment and have
national implications as well. The grades
range [rom “B” to “E”

Our objective in this and future Report
Cards is to [ocus allenlion on environmental
issues that affect the quality of our lives. We
hope to issue a “call to action”™ when there
are problems, as well as recognize decision-
makers and the public when credit is due. In
this edition of the Report Card, we have a
mixed record of successes and failures. We
also suggest actions that can be taken to fur-
ther improve the environment.

As discussed in more detail by our
Editors, we hope each Report Card is an
understandable

accurate, unbiased and

accounl of environmental issues. We believe
individuals, agencies and advocacy groups
will find the report useful. Each section of
the Report Card represents the assessment of
an expert in the respective field, and has also
heen reviewed by senior faculty and others
who have broad and penetrating knowledge.
Still, we do not expect everyone will agree
with all points of these articles. We welcome
your responses and comments.

It has been a busy year for the UCLA
Institute of the Environment (IoE). Within
the ]l]HIilule, we are [_u‘at_'lit:ing an increas-
ingly more popular method of performing
research. The complex problems we face are
institutional as well as technical. Their solu-
tion requires more than a single discipline.
Our approach is to integrate research among
many disciplines. The Institute represents
more than 50 professionals with knowledge
spanning environmental fields from 20 dif-
ferent disciplines.

An example of this way of performing
research is the Santa Monica Bay Watershed
Urban  Watershed
Analysis: The Los Angeles Basin and Coastal

Project  “Integrated
Environment,” an NSF/EPA-sponsored grant.
In this project, we are developing a more
comprehensive understanding of Santa

Monica Bay. Our scientific leams are

studying pollutant
inpuls  from all
sources, includ-
ing atmospheric,
stormwater, point
and the
itsell. We

are also studying the transformation and fate

sourc

S

ocean

of the contaminants within the Bay.
Meteorology, both short and long term, is
important for this understanding. We recent-
ly held a one-day symposium at UCLA with
invited guests from agencies responsible for
managing aclivilies that alfect the Bay. Next
year, we will have a second symposium to
present our final findings. These results will
lead to a greater understanding and new
management tools to better protect Santa
Monica Bay.

We look forward to your comments and

hope you find this year’s Report Card useful.

Michael K. Stenstrom, Ph.D., P.E.
Director 1998-1999

Institute of the Environment
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by Philip W. Rundel, Ph.D.

Professor, Department of Organismic Biology, Ecology and Evolution

Fire is an inevitable and periodic distur-
bance in the southern California landscape.
The seasonally dry Mediterranean climate,
coupled with the presence of {lammable
chaparral communities in the urbanized
wildlands of the mountain areas of Southern
California, make wildfire one of the most
serious economic and life-threatening natur-
al disasters faced by the region, The long
summer drought in our Mediterranean cli-
mate results in a pronounced fire season that
extends from summer into fall and even into
January in unusually dry years. Why does
chaparral burn so intensively? These woody
ﬁh]'“l)ﬂ dl"V L!Ull.l;i(l('rilhly {Iuring I]1{‘. summer
months, and small twigs and dead grasses
provide flammable kindling to help a [ire
ignile. Volatile oils }'Jl'(l(lll('l:tl ]1:,-‘ several
common species increase the ease of ignil-
ing a fire.

While the cause of chaparral fires was
once rare lighting strikes in late summer,
most fires today have a human origin
through ignitions or regrettable deliberate
actions. Human ignitions of fire arve far from
a random event, and instead occur with pre-
dictable high frequencies along specific
road corridors. In the Santa Monica
Mountains, for example, this means that

fires commonly begin along either the

Ventura Freeway or the urbanized corridor of

Mulholland Drive at the northern margin of

the range.

The danger of wildland fire spread from
many such sites is magnified greatly in the
fall and early winter when strong and dry
Santa Ana winds from the inland desert blow
into Southern California. As these winds
funnel through canyons in the transverse
and coastal ranges of Southern California,
wind speeds increase dramatically. Such
winds, coupled with relative humidities that
may be as low as 2%, can push firestorms
through our foothill regions with alarming
speeds and intensities.

Fire, however. is a natural process in our
mounlains and existed long before human
populations arrived. Furthermore, fires per-
form imporlant ecosyslem functions neces-

sary [or the healthy maintenanee of chaparral

and woodland communities. This concept of

fire as a natural component of our region is
clearly indicated by the remarkable adapta-
lions that exist in our chaparral communities

lo thrive under fire conditions. Fire, for

example, is necessary for the reproduction of

many chaparral plant species, and these

species exhibit a variety of adaplations for
re-establishment after fire, through resprout-

ing from their woody root crowns and germi-

nating new individuals from seeds stored for

many years in the soil.

Annuals and short-lived woody species,
whose seeds may have lain dormant in the
soil for 50-100 years or more, become estab-
lished in the first spring after a fire and help
lo slabilize soils against erosion and hold
nutrients that might otherwise be lost. The
diversity of chaparral species is highest in
the first year aflter fire, and declines as
the dominant chaparral shrubs become

re-established.

SOUTHERN CALIFORNIA ENVIRONMENTAL REPORT CARD 1999




Fire history of the Santa Monica Mountains,
showing the number of wildfires that
occurred for the range between 1925 and
1997, Note that the Central Malibu coast
has received 6-8 fires over this period
compared to much lower frequencies to the
west and east.

Surprisingly, most animals in chaparral
habitats also survive fire very well. Small
animals such as snakes, pocket gophers and
mice can survive nicely in underground
burrows, while larger animals such as deer,
coyotes, and hobeats will flee in front of an
advancing fire. It is only the intermediate
size animals such as small rabbits and
woodrats with their stick nests that suffer
from fires because they are too large 1o
go underground but not sufficiently agile
to flee.

The question of what is a “normal” fire
frequency in chaparral and coastal sage
scrub has been the subject of considerable
debate. Typical estimates range from 30 to
50 years between fires, but in reality we
have little knowledge of what such frequen-
cies were prior to this century. Human
activities have obviously affected natural
fire frequencies. Fire was widely used by
Native Americans in Southern California as
a tool for maintaining wildlife habitat and
for encouraging certain utilitarian plant
species. From colonial Spanish times to the
current century. fire was frequently used by
Furopean and Mexican settlers to clear
shrublands for farming and cattle ranching.

In recent decades, heightened human

activity and arson have increased the fire

Number of Times Burned

one five

two six
- three seven
- four eight

/\/ National Recreation Area Boundary

R + Santa Monica Mountains Zone

/\/ Major Roads

2 2 2 Miles

frequency in some areas, particularly
regions close to development and roads.
Conversely, current policies of fire suppres-
sion that date back 75 years or more have
reduced fire frequency in other areas. The
irony of fire suppression is that it may have
increased the likelihood of ecatastrophic
fires by allowing large masses of flammable

plant materials to accumulate with time.

This process is reinforced when chaparral
canopies sufler an extensive dieback of liv-
ing lissues, as occurred, for example, during
the long drought period from 1987-1993.
Fire suppression has occurred at the same
time there has been an increased penelra-
tion of urban development into chaparral
vegetation, and thus increased danger to

structures and human lives from wildfires.

o
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FIRE HISTORY 1925 - 1997
Number of Fires Since 1925

Santa Monica Mountains National Recreation Area

The question of what is a “normal”

fire frequency in chaparral and
coastal sage scrub has been the
subject of considerable debate.

ritisd

FIRE AT THE
URBAN/WILDLAND BORDER

The Southern California wildfires of 1993 and
1996 illustrate the dimensions of this prob-

lem from a human and urban perspective.

Within a two-week period during the Fall of

1993, large parts of the foothill areas of

Southern California erupted into flames.

Within the Santa Monica Mountains, the
Green Meadows and the Old Topanga fires of
1993 raced a linear distance of 25 km within
a few hours, consuming a combined area of
more than 50,000 acres before stopping at the
Pacific Ocean. More than 21 major fires over
these two weeks burned through 200,000
acres of chaparral and oak woodland. destroy-

ing more than 1,000 homes. Financial losses

in the greater Los Angeles area during this
period were estimated to be over $1 billion
dollars, exceeding the property damage asso-
cialed with the 1992 Los Angeles civil unrest.
Four people died and 162 individuals suf-
fered significant injuries. Added to this cost
is subsequent damage from mudslides when
heavy rains eroded bare hillsides,

Overall, more than 15,000 fire [ighters
from every county of California, and all of the
weslern stales joined to fight these fires,
arguably making this the greatest mobiliza-
tion of fire fighters in the history of the world.
These events were repeated in the fall of
1996, when another fire erupled in the city of
Calabasas and followed a similar pattern,
burning uncontrollably across the Santa
Monica Mountains until it reached the
Pacific Ocean. This time. however, a rapid
mobilization of fire fighters, a lower popula-
tion density of homes, and improved levels of
clearance around homes built with less flam-
mable malerials all combined to greatly
reduce the level of property damage.

Throughout much of the Southern
California region, the buildup of fuels in
remaining unburned areas make it inevitable
that large areas will burn in the future. Large
fires, driven by Santa Ana winds, will burn

through vegetation of any age and are

=
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Following chaparral fires, the living vegetation cover is totally burned, leaving only
dead shrub skeletons and an ash layer. Most of these shrubs will quickly resprout,

however, from underground buds.

exceedingly difficult to control. Without
effective management policies and appropri-
ate control on the nature of development, the
loss of structures and human life will be an

unavoidable consequence of intensive urban

and suburban development in zones of flam-
mable vegetation. The continued pressure to
expand the urban [ringe, and the continued
difficulty of managing remaining chaparral

fragments within the complex mosaic of land
=} I

Ongoing studies of fire behavior
and ecology are providing important
insights into the environmental role
fire plays in chaparral and woodland
ecosystems of Southern California.

ownership in this area, ensure that fire will
continue lo he an important policy concern
for the human and natural environments of
our region.

The combined influence of increasing
building regulations (e.g. less flammable
building materials, shielding of overhanging
decks, wider driveway access, waler avail-
ability) and the encouragement of brush
clearance and low flammability landscaping
have done much to reduce danger to individ-
ual homes in the foothill areas. Newer homes
built under such requirements are signifi-
cantly less likely 1o burn than are older
homes with flammable roofs and narrow dri-

veways that restrict fire depalrlmeut access,

FIRE BEHAVIOR

Ongoing studies of fire behavior and ecology
are providing imporlant insights into the
environmenlal role fire plays in chaparral
and  woodland ecosystems of Southern
California. We know, for example, from 75
vears of records that the central coastal areas
of Malibu in the Santa Monica Mountains are
subjected to far higher frequencies of fire
than areas lo the wesl and east. Such knowl-
edge of past fire behaviors and extent are of

greal value in helping to develop mobiliza-

CLA INST E OF THE ENVIRONMENT




Fire management in the
Santa Monica Mountains and the
Los Angeles Basin has developed
as a cooperative effort involving

many government agencies.

tion plans to fight future fires in the most
effective manner. At the same time, these
studies are raising many new questions.

If natural fires were largely ignited in
the past from late-summer lightning strikes
in August and September, these fires would
typically have occurred before the onset of
Santa Ana winds. The majority of such fires
would be expected to have been low in inten-
sity and relatively small in size. Such fires
would produce natural mosaics of chaparral
stands of differing ages. Central and northern
California are shielded from Santa Ana
winds by the Sierra Nevada and as a result
have fewer large fires. However, il the sea-
sons of natural fires in Southern California
extended into the fall and were influenced by
Santa Ana winds, then large catastrophic
firestorms may be more typical of our land-
scapes, We lack the knowledge of fire histo-
ries before this century to adequately resolve

this question.
FIRE MANAGEMENT POLICIES

Fire management in the Santa Monica

Mountains and the Los Angeles Basin has

developed as a cooperative effort involving
n .

many government agencies. These include

the Los Angeles City and County Fire

b

The interfingering of urban development and wildlands in Southern California puts
homes at potential risk from chaparral fires.

Departments, California Division of Forestry,
Venlura C()unly Fire DB[J'dI‘!mL'mL National
Park Service, USDA Foresl Service, and
California Division of Parks and Recreation.
The active fire management policies of these
agencies have been focused on goals of rein-
troducing [ire as a natural ecosystem process
to the degree possible, consistent with the
salety of human lives and propertly, and
reducing the amounts of hazardous chaparral
fuels present through the use of prescribed
burns under controlled conditions. While the
cost of active fire management activities is
substantial, it is far less in the long-term per-
spective than the consequent costs of proper-
ty damage resulting from extreme wildfires.

Much of the effort on fire management

through prescribed fires is being focused on
key areas where historical data suggests such
program can be of significant help in reduc-
ing fire intensities in areas where fires com-
monly begin or where moving fires can be
controlled.

Fire management policies have led 1o a
number of controversial issues thal have now
largely been resolved. Early fears of liability
issues for property damage associated with
prescribed fires have now heen surmounted
by a California State program of indemnilfica-
tion for fire management agencies, which
carry out prescribed burns under what are
termed Best Management Practices. Without

indemnification, such preseribed burns

A

would not be allowed.

SOUTHERN CALIFORNIA ENVIRONMENTAL REPORT CARD 1999




Another example of long-standing
controversy resulted from a policy of active
post-fire reseeding with rye grass or other
grasses, the prevailing managemenl praclice
for many years. This practice continued up

until this decade, despite a high cost and

Prescribed burning presents an effective
means of reducing fire hazards in key areas.
This technique reduces the build-up of
flammable fuels through controlled fires
carried out under conditions when fire
intensities remain low and controllable.

scientific studies indicating that such
seeding offered little or no positive value in
erosion control and impaired the ability of
the native shrub and herb cover 1o become
reeslablished.

Brush clearance regulations remain

another issue of contention as increased
dwareness ‘Jr I'ir(' ||il?.ﬂr(i5 i” ”"" l”“lhl” areas
has led to more stringent city and county reg-
ulations on brush clearance around houses at
the urban/wildland boundary. The potential
for reduced homeowner’s insurance rales
Ii]]‘”ugh ”'"" (_‘:HIH“"‘fliu"l FHil‘ I)I'r"l P]"]gl'ﬂl]] h'rlﬁ
provided a strong financial incentive to
comply with these regulations. Nevertheless,
policies on recommended brush clearance
practices and distances vary among agen-
cies. There has long been an issue of the
impact of new home construction along the
boundaries of existing parkland where clear-
ance setbacks extend into these public lands.

New

Department to review site plans for homes in

regulations now allow the Fire
the Santa Monica Mountains and many other
foothill areas to encourage 200-ft sethbacks of
new homes from parkland boundaries.

Still other issues remain. In particular,
the potential impact of prescribed burning on
air quality has led to unresolved problems in
evaluating the benefits of chaparral fuel
reduction against the consequences of
increased particulates in the atmosphere
from smoke. Additionally, we still lack an
llr|t|(-'r.~_‘li|nt|in;,: of the natural fl'e([uPnt'iRS and
intensities of ('llu]lel;‘reli fires before the

arrival of human populations in Southern

UCLA INSTITUTE OF THE ENVIRONMENT




Fire management policies have led to a number of

controversial issues that have now largely been resolved.

e

California. Scientific studies are now using
the latest in electronic and remote-sensing

technology to permit better predictions of the

frequency, intensity and rate of spread of

wildfires. However, more improvements are

needed.

Prescribed chaparral burns create a
management dilemma in that they
reduce fire hazards but add smoke
particulates which negatively impact
air quality.

FIRE MANAGEMENT
ASSESSMENT AND THE GRADE

The nature of fire management practices in
the Los Angeles Basin and Santa Monica
Mountains have shown significant improve-
ment over the past decade. Our previous
in wildland fire

deserve a “D™. A key 1o this progress has

efforts management
been the success of the Fire Alliance pro-
gram that has brought together government
agencies and private stakeholders (e.g. prop-
erly owners and the insurance industry) lo
work cooperatively to develop the most
appropriate policies for managing natural
resources while protecting people and prop-
erty from wildfires. This level of successful
cooperalion has been a model for other gov-
ernment/public programs.

In recent years, our overall pro-
gram of wildland fire management has
improved markedly, and now earns a

rating of “B”.
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Philip Rundel is Professor of Biology in
the Department of Organismic Biology,
Ecology and Evolution at UCLA. He has
been a faculty member in the University
of California since completing his Ph.D.
at Duke University in 1969. He has
worked on a variety of studies of fire
ecology and fire management in chapar-

ral ecosystems and in mixed conifer
forests in the Sierra Nevada. Maore broad-
ly, his field of research investigates
aspects of the adaptations of plants to
environmental stress in Mediterranean-
climate regions. He has actively worked
with ecological studies of chaparral and

related shrublands and woodlands in
California, central Chile and the Cape
Region of South Africa. Expanding
beyond chaparral systems, he has also
worked on a variety of programs related
to the ecology and conservation biology
of tropical regions around the world.
This work has involved projects in
Thailand and Indochina, Costa Rica,
Brazil, Zimbabwe and the high Andean
Altiplano region of Peru and northern
Chile. Tn addition to his reqular faculty
duties, he is the manager of the UCLA
Stunt Ranch Reserve, a field station for
education and research in the Santa
Monica Mountains.
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by Michael K. Stenstrom, Ph.D., P.E.

Professor and Chair, Department of Civil and Environmental Engineering

Coaslal walers are one of our most important
natural resources. Coaslal water quality is
the natural resource that gives Southern
California one of its greatest reputations—
beaches. California’s development has affect-
ed our coaslal environment in many ways.
Partially treated wastewaler discharges have
impacted coastal waters by releasing tons of
pollutants, such as DDT (a well known, now
banned pesticide), suspended solids and
many others. The previous Report Card
(RC 1998) described wastewater treatment,
our successes and failures, and the plans
to reach full secondary treatment, which
the City of Los Angeles achieved in
December, 1998.

Bul wastewater treatment is only part of
the story. Much more contaminated water
reaches our beaches and coastal waters
through stormwater discharges, or nonpoint
sources. This waler, usually called stormwa-
ter, crosses a variety of land uses, such as
yards, roof tops, parking lots and freeways,
hefore it reaches the ocean. Stormwater was
previously thought to be clean and not a pol-
lutant. We now know thal stormwaler, espe-
cially from highly developed urban areas,
such as parking lots and highways, contains
many pollutants that create problems on the

beaches and in our coastal waters.

In the Los Angeles area, we average
about 15 inches per year of rainfall, which
oceurs primarily between November and
April. Therefore, we have long periods when
no rain falls, allowing trash and pollutants to
accumulate on land surfaces and in the storm
drain system. The [irst large storm of the sea-
son washes a disproporlionulc amount of
trash to the ocean. You may have seen pic-
tures of “trash plumes” extending from major
storm drains, such as Ballona Creek, well
into the ocean. The first rain of the season,
and the first portion of any rainfall, is called
a “seasonal first flush™ or “first flush.” The
first Mlush is always the most contaminated
stormwater. Recent work by UCLA investiga-
tors, which was also described in RC 1998,
has shown that the bulk of the pollutants
entering Santa Monica Bay are from
stormwaters, as opposed to treated waste-
waters. Future efforts to improve the water
quality in Santa Monica Bay, and by implica-
tion, most other coastal waters in California,
must focus on improving stormwater quality.
Unfortunately, stormwaters are more difficult
to control than wastewalers. They are more
lji:-ip[-'n-i(,‘ll, \Ni{h a gr{'ah!r rlu[rll.'u:r (lf pulJ]i(:
agencies responsible for their regulation. It is
not yet clear who “owns” stormwater and is

responsible for its cleanup.

WHERE STORMWATER
COMES FROM

Stormwater flow and cuality are a function of
many different factors in addition to the
amount of rainfall. Hydrologists use a proce-
dure called the “rational method” to estimate
the amount and rate of stormwater flow.
Historically, the rational method was used to
estimale flows in order to design drainage
systems to prevent floods. Flood prevention
is an important activity of our public agen-
cies, which has generally been performed
well. The rational method assumes that the
amount of stormwater thal [lows from a spe-
cific area is the product of the rainfall, sur-
face area and a runoff coefficient. The runoff
coefficient is related to the imperviousness of
the land. Open areas, such as undeveloped
land, have low runoff coefficients, indicating
that most of the water percolates into the soil,
replenishing groundwater sources. Paved
areas have the highest runoff coefficient; vir-
tually all the rainfall becomes stormwater.
Highly impervious areas are associated
with urban development and failed ecosys-
tems. When imperviousness (percentage of
impermeable surface area) exceeds 20 to
30%, the ecology is affected and sometimes

destroyed. The increased stormwater volume

o /
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Picture 1: Ballona Creek during dry weather.
This picture shows Ballona Creek at the
Fairfax Street Crossing. The small flow
visible at the bottom is dry weather flow.

and flow rate cause streams to undercut their

banks. creating erosion problems and
destroying habitat for wildlife. Flow rate in
streams  draining urbanized areas can
change from a small trickle to raging tor-
rents in l'nll}' a few minutes, Erosion |)|'n]1-
lems require flood control agencies to stabi-
lize stream banks, which turns streams and
creeks into the concrete channels we see in
movies.

Two areas in the Santa Monica Bay
Watershed, which UCLA researchers have
been studying with U.S. EPA sponsorship are
illustrative. The Ballona Creek watershed,
draining the west portion of Los Angeles, is
highly developed and more than 60% of
rainfall becomes stormwater. Tt is nol sur-
[n'ihing that Ballona Creek is a concrete
channel with water depth that changes from

just a few inches before a storm o as much

as 20 feet during a large storm (Picture 1).
The concrete channel is needed for flood
control, but has destroyed the ecology of the
creek. Notice the water level in the second
|')i|:|lt|‘|' {Pi('llu‘t‘ 2) of Ballona Creek.
I"‘lll‘ll'l("l'lll(]l"t*. I]w ﬂuwing slormwaler culs
through downstream wetlands and natural
habitats, and deposits silt where there
should be none. In contrast, the Malibu
Creek watershed is much less developed and
only 30% of the rainfall becomes stormwa-
ter. Much of this runoff results from the ||i||_y
topography, as opposed 1o its impervious-
ness, which is less than 30%. Malibu Creek,
while affected from urban development, still
retains much of its ecology.

The water quality from the two areas is
i]lﬁ” di[‘[‘(‘llﬂnl. Sll)l'”]“'ﬂl('l‘ [.I'l)"l lll’lJ'dll areas
transports pollutants associated with land

uses. Lawns and gardens release nutrients

and [Jusli(:idos. while streets release h'\-(?m—

('lll"lmrls__ Uil 'r”“] !,’,I'l"{'li‘“" 'r“l(l hﬁ'rl\':\‘ !tlﬁl;llH
associated with motor vehicles. Ballona
Creek stormwater is elevated in many pollu-
tants, such as heavy metals (zine, lead, cop-
'k stormwater,

per, and nickel). Malibu Cre

by comparison, is much cleaner. Recent
work by the Southern California Coast Water
Research Project (SCCWRP), in partial col-
laboration with UCLA and USC, suggests
stormwater from Ballona Creek is toxic to
certain aquatic life forms. Heavy metals are
the most suspect pollutants. Stormwater from
Malibu Creek does not appear to be toxic.
Another problem with storm drains is
dry weather flow. Most observers find it
strange that storm drains uvsually have a
small flow, even in the driest portion of the
year. These small flows resull from natural
drainage and “nuisance™ flows. The flow
from excessive irrigation of lawns, leakage,
car washing, hosing down of streets and side-
walks, and other small sources, is nuisance
flow. There are also permitted discharges

into storm drains [rom cooling lowers and,

unfortunately, illegal discharges. The
all add up and become the unsightly trickle
across beaches in summer weather. These
dry weather flows represent special problems

and require innovative solutions.

N
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WHERE STORMWATER GOES

Stormwaler makes ils way from the streel in
front of your house or your rool drains direct-

ly 1o the ocean through a series of pipes,

channels, creeks and rivers, which increase

in size until they reach the ocean. There are

Picture 2: Ballona Creek during a large storm. This picture shows Ballona Creek at the same
location during a large storm. Reference the water level in this picture to the level in the
previous picture using the white pipe that crosses the creek. The violence of this storm is
evident, and the noise from the flow was so loud that conversation between two people standing
at the bridge was not possible. Urban development causes these high flows, which requires the

no treatment plants between the stormwater
generation point and the ocean. The time of
travel in a major storm may be short (gener-

ally around [ive hours [rom downtown Los

Angeles Lo Santa Monica Bay, via Ballona
Creek) or lengthy in dry weather (more than
25 hours during dry weather {low). During
the summer, mounds of plants and algae may
grow in the concrete channels. Pollutants
are often deposited in the stormdrains dur-
ing low flow. All of this material is flushed
oul all at once during a large storm. This
makes the problems worse, because the
heaches are “slugged,” and the large slug of
pollutants is generally worse than evenly
distributed pollutant discharge.

In the Los Angeles area, stormwater flow
lo Sanla Monica Bay is primarily through two
large drains, Ballona Creek and Malibu
Creek. There are approximately 30 other
storm drains that can affect Bay beaches. The
Los Angeles River is another major drain, and

discharges south of Santa Monica Bay.

concrete channels to protect property.

The stormwater that reaches the ocean
requires time and distance to mix with the
saltwater. This occurs because the tempera-
ture and densily of the stormwaler are differ-
ent from sea water. Observe that the dry
weather spill (Picture 3) does not quickly
mix with the sea. bul meanders in a plume.
Eventually, the plume will become fully
mixed, but until this occurs, anvthing in the
]llnmt’ will be EX|1(J.~<(-'1_| lo slormwaler ||(|||l|-
tants, almost without dilution. During wet
weather, the volume of stormwater flow at
very large drains such as Ballona Creek, is
such that the salinity of the ocean near shore

can be temporarily reduced.

BEACH CLOSURES

Beach closures are another symptom of
stormwater problems. We are routinely told to
avoid swimming near storm drains, and not to
swim al all after storms (Picture 4). A recent
study, partially sponsored and conducted by
Heal-the-Bay, suggested that swimmers near
storm drains were at greater risk than swim-
mers far from storm drains. The rapidly flow-
ing stormwater scrubs bacteria and other pol-
lutants from the land to create elevated con-
centrations on the beaches, and especially
near stormdrains. Also, the greatest stress on
sanitary sewers occurs during storms. The

high water table causes infiltration, which is
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Picture 3: Stormdrain showing a spill. This picture shows a spill from a small
stormdrain that terminates at the surf. The brown color of the storm water
reveals how it flows in a plume and is not immediately diluted. Qur public
health authorities have posted beaches, telling bathers not to swim close to

stormdrains, for good reasons.

leakage of stormwater into sewers, The
stormwater may overload the sanilary sewer
and cause it to overflow at a downstream loca-
tion. The overflow is a mixture of stormwater
and sewage and conlains bacteria and other
pollutants, that can cause a serious health risk
when it reaches the beach. Stormwater may in
rare cases cause erosion problems, which may
destroy a sewer or water line, creating a mas-
sive spill. The dry weather flow can also cre-
ate high bacteria concentrations, especially if
there is a sewer leak.

Our public agencies are required to
monitor coastal water quality to detect leaks
as well as assess the impact of stormwaler.
They use indicalor organisms to determine
water qualily. Indicator organisms are non-
harmful organisms that are associated with
disease-producing or pathogenic organisms.
Indicator organisms are more abundant and
easier to measure than pathogens (pathogens
are disease-producing organisms). We
believe thal monitoring indicator organisms
is a more reliable way of assessing the safety
of beaches than measuring the actual
pathogens. Pathogens are more difficult to
detect and less abundant, which means rou-
line monitoring may not detect them.

Coliforms are the classic group of indi-

cator organisms and are routinely measured

N

by agencies that monitor beaches as well as
those that operate water and wastewater
treatment plants. When coliform concentra-

tion increas

to a specific threshold, a
beach is posted or closed. There are different
types of coliform tests and new types of indi-
cator organisms are heing evaluated.
Progress is also being made to more reliably
and inexpensively detect pathogens. Rules
for beach closures are evolving, and the lim-
ils and required responses by regulators vary
across California.

A careful examination of beach closure
data for the California’s coaslal counties
reveals no significant upward or downward
trend in beach closures. There is a definite
trend that shows years with greater rainfall
result in more closures, but this is expect-
ed. On average, less than 4% of “beach
miles” are closed. A beach mile is a linear
mile of shore line and is an allempt 1o stan-
dardize reporting. Obviously the closure of
a single but very large beach is more sig-
nificant than the closure of a small beach.
At first, 4% of the beach miles being closed
sounds like a large amounl; however, one

must realize that beaches adjacent 1o large

stormdrains are always closed. San Diego

County has the greatest number of closures

but also has the greatest number of beach-

es. Does this suggest thal beaches are get-

ting better or worse?

In spite of the lack of quantitative data,
beach water quality is improving. We are
monitoring much more frequently than previ-
ously. We should expect to [ind more prob-
lems just because of more extensive monitor-
ing. We also know that several long-term
problems have been solved. The City of Los
Angeles’ efforts to upgrade the Hyperion
Treatment Plant and replace aging sewers are
resulting in far fewer sewage leaks. Other
agencies are also making progress, It is now
much more likely that a sewer leak will be
quickly detected and fixed than 10 vears ago.

Efforts are underway at the State Water
Resources Control Board to create a
statewide database of beach closures and
postings. This is partially in response to a
new law, AB 411, which requires greater
monitoring and posting ol beaches when
indicator organisms exceed certain thresh-
olds, Additional indicator organism types
will also be monitored. The initial results of
this law may be counterintuitive. Far more
problems will he reported than before, and
the stringent requirements will create more
beach closures and postings. This will create
a perception that beach water qualily is

worse, when it is actually the same or
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Picture 4: Beaches are posted or closed when the indicator organism count exceeds a
specific threshold. Beaches that are adjacent to a stormdrain are permanently posted.
The public is also urged not to swim immediately after a storm. i

improving. The additional monitoring over
the next five to ten years will create a much

better understanding of beach water quality.

WHAT WE CAN DO ABOUT IT

Stormwater is not as easy to control as
wastewater. We cannot simply require an
agency lo provide treatment. The episodic
nature of stormwater precludes the use of
treatment plants. One large rainfall, lasting
perhaps a few hours, creates more stormwa-

ter flow to Santa Monica Bay than our new

Hyperion treatment plant can treat in a
month. Conventional treatment syslems are
not appropriate. Instead, we are developing
alternative approaches, called Best Man-
agement Practices or BMPs. BMPs can be
structural, such as stormwater detention
basins, or non-structural, such as encour-
aging the public to practice pollution
prevention.

Stormwalter pollution prevention must
be a joint effort between individuals and
public agencies. We also need to rethink

some of our building practices. The follow-

ing section suggests some BMPs for

Southern California.

Education: We need to educate the public so
they understand that stormdrains are a
“large slick pipe” to the ocean. A discarded
cup or can will most likely end up on one of
our beaches. At present there is no treal-
ment system for stormdrains. Our public
agencies have recently instituled stormdrain
stenciling to inform the public not to discard
trash or pollutants into stormdrains. Litter is
infuriating. It is ironic that the same public
that wants clean beaches also creates a large
part ol the problem. Caltrans reports that
20% of the material removed [rom freeway

storm drain inlets is cigarette butts.

Porous Pavement: It is not always necessary
to pave areas with 100% impervious material.
In other locales, especially in Europe, porous
pavements are used. Porous pavement results
in more infiltration and less stormwater flow.
A wvariety of forms exist. In some cases,
porous pavement can be as simple as using
loosely-arranged bricks or concrete blocks.
Porous pavements are not applicable 1o all
sites, such as well-traveled [freeways. We
need demonstration projects to show better

the potential applications of this technology.
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Biomass Injection: If you inspect a parking

lot with green space (open space with vegeta-
tion), you will probably netice that stormwa-
ter is directed towards a drain and not to the
green space. Infiltration can occur in the
green space and, more importantly, the green
space can actually provide treatment for
some of the pollutants. Parking lot C at LAX
is an example of a site where we should prac-

tice biomass injection. The stormwater can

be directed to the green space where much of

it can !)H‘(:n]ﬂlP into the soil. Excess can {low

to a storm drain inlet that is in the middle of

the green space. New construction tech-

niques and building codes are required,
but they should be no more expensive than

existing approaches.

Wetlands, Ponds and Detention Basins: We
have little opportunity in our inner cily areas
to construct wetlands and detention puml:-;. A
wetland is a marsh or swamp (see RC 1998
for more information) in the drain system or
coastal area. The natural processes in the
welland can treal many pollutants. Ponds
and detention basins are used to capture a
portion of the storm flow, especially the first

flush. Pollutants can settle out and the

One large rainfall, perhaps a few
hours, creates as much stormwater
flow to Santa Monica Bay as

our new Hyperion treatment

plant treats in a month.

™

stormwater can be gradually released, which
avoids scouring pollutants and slugging of
the beaches cited previously. These methods
are land intensive; however, in developing
areas, we can set aside a portion of each new
development to provide for stormwater abate-
ment. This is a more common practice on the

East Coast.

Trash Screens and Racks: Recent approach-
es o screening stormwater to remove trash
and debris are being evaluated in several
places in Southern California. These new
technologies may be able to remove trash
and gross solids without excessive mainte-
nance or flood control risks. The solutions
are not cheap, but will probably provide a
viable alternative for trash control. Figure 1

(p. 19, top) shows how these screens work.

Low Flow Diversion: I is possible to pump
the dry weather flow from stormdrains to san-
itary sewers. This BMP was suggested by the
Pico-Kenter Stormdrain task force in the
carly 1980s. In dry weather, the small {low in
the stormdrain is pumpnd to a sanilary sewer.
It flows to the treatment plant and is eventu-
ally discharged through ocean outfalls. New
treatment plants such as Hyperion have the

capacity to handle these flows; furthermore,
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Figure 1
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For over 90 years Civil Engineers have been separating stormwater from the sanitary

sewer. Now we are telling them to put the low-flow stormwater back into the sewer.

dry weather flows occur when there is no
infiltration (ground water that seeps into san-
itary sewers), which reduces load on the
treatment plant. The City and County of Los
Angeles are planning several such diversions,
and ten are in some state of pianning or com-
pletion at present. Figure 1 (p. 19, middle)

shows a diversion.

Street Sweeping and Catch Basin Cleaning:
Streel sweeping prevenls lrash and gross pol-
lutants from entering stormdrains. Belter
sweeping methods to increase the recovery of
small particles are being developed. Catch
basins (the opening on the street where
stormwater enters the stormdrain) can be
more aggressively cleaned and maintained.
Recent research conducted at UCLA and
partially sponsored by a consortium of cities,
lead by the City of Santa Monica, has demon-
strated that catch basin inserts can retain
pollutants and avoid flooding problems.

Figure 1 (p. 19, bottom) shows an insert.

Product

Prevention: We now know that certain prod-

Replacement and Pollution

ucts are more polluling than others.
Automobile brake pads are an example.
Some brake pads have high metal content,

which becomes a stormwater pollutant as the

pads wear. Work is underway lo provide
brake pads with less metal content. There are
numerous other examples. Many industries
and businesses can practice pollution pre-
vention. Simple measures, such as providing
covered storage for producl inventory, can
significantly reduce stormwater pollution.
The public needs to understand and practice
pollution prevention techniques. Vehicle
inspection programs to reduce smog also

reduce stormwater pollution.
WHAT HAVE WE DONE?

How well are we doing? Unlike last year’s
report on wastewater treatment, the answer is
not so clear. Stormwaler managemenl is a
much more difficult problem than wastewater
management. The reasons are both technical
and institutional. Although stormwater man-
1972

Amendments to the Clean Water Act, we are

agement was required by the
slill struggling to creale a regulatory frame-
work. Successful stormwater management
must be practiced by individuals as well as
agencies,

The Santa Monica Bay Restoration
Project has funded several significant

studies to better understand stormwater and

miligate ils impacts, This research is contin-

uing, bul there is still a long way o go. Al
least we can now estimale the mass of pollu-
tants from stormwater and treated wastewater;
five years ago we could not even do this.

Proposition A is funding a number of
construction  projects  lo  demonstrate
stormwater management approaches. These
include screens and trash racks, catch basin
inserts, low flow diversions and other man-
agement strategies. The successful projects
will become models for long-term, full-scale
projects and long term changes.

Monitoring programs are improving.
The lLos Angeles County Department of
Public Works is creating a monitoring pro-
gram, which should eventually be able to
measure stormwalter runoff from the entire
County. Inereased beach monitoring will
also assisl in isolating problems and encour-
aging solutions.

The rededication o waslewaler lreal-
ment has resulted in new treatment plants
and new sewers. We now have the capacity for
low flow diversion in the City of Los Angeles’
Hyperion Plant. Prevenling sewage spills
should have the highest priority. The technol-
ogy exists to greatly reduce sewage spills.

The past record is not all good. In some
instances our public agencies acted only

after being sued by environmental advocacy
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We previously thought stormwater was clean.

Now we know that stormwater transports more pollutants

to Santa Monica Bay than the treated wastewaters.

-

groups. Caltrans, which initially resisted
efforts to clean freeway stormdrains, now has
an aggressive program lo develop solutions
prevenling [reeway stormwater pollution.
The U.S. EPA and the Regional Water Quality
Control Board are now dedicated to develop-
ing a total management daily load (TMDL)
for litter from stormwater. Other TMDLs will

also be developed.
SUMMARY AND THE GRADE

Large challenges still exist. We lag behind
many Fast Coast and Pacific Northwest com-
munilies in preventing stormwater pollution.
We are better than many rapidly growing
cities. particularly in Asia, where stormwater
pollution is sometimes out ol control.
Unfortunately many of the challenges are not
technical, but institutional, and therefore
usually more difficult to address. We need 1o
change building codes to improve stormwater
management. In many cases, this will result
in less development, and we must require
developers 1o set aside land and resources
for slormwaler management. Agencies
responsible [or {lood control must now

understand that pollution control is an equal

part of their mission. They must be proactlive
in developing alternatives that reduce
stormwater pollution while providing flood
protection. We musl reconsider the assump-
tion that the public is nol willing to pay for
environmental protection. There is ample
evidence, especially in  the Southern
California region, that the public is willing to
pay for protection, provided they understand
the reasons and are assured the measures are
economically and fairly applied. Our regula-
tory agencies do not have the stafl to fully
implement the required programs. Clearly.
all individuals must practice stormwater pol-
lution prevention in their everyday actions:
the blunt truth is that one of our largest proh-
lems, litter, could be solved at no cost if peo-
ple just behaved differently.

Our compromise grade is B. We
have not protected the environment suoffi-
ciently to earn a B, but the problems are so
challenging that we collectively deserve a B

for our efforts.
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INTRODUCTION

Southern California depends on subter-
ranean water, or groundwater, to supplement
its water supply, yet this valuable resource is
often overlooked by the general public as an
environmental issue. In Southern California,
groundwater problems tend to be overshad-
owed by the more readily observable prob-
lems of air or water pollution. This attitude
toward groundwater is probably more a case
of ‘out of sight, oul of mind’ than one of out-
right neglect. Nonetheless, ignorance con-
cerning this resource has gamered a woeful
legacy of groundwater contamination that
will require decades of effort and billions of
dollars 10 mitigate. Thus, it is timely to con-
sider the historical demise of our groundwa-
ter resources and what we want to do about
these resources in the future.

As Southern California’s population and
economy grew during the latter half of this
cenlury, so did the scope of its groundwater
quality problems. Many new and useful
chemicals were produced, including ‘chlori-
nated solvents’, such as trichloroethene
(TCE) and perchloroethene (PCE), degreas-
ing agenls used in vast quantities wherever
mechanical or electronic components needed

cleaning. With their use came leaking tanks,

spilling buckets and hasty, poorly monitored
disposal of spent solvents. Such behavior
appears negligent in hindsight, but was, in
most cases, simply the standard practice at
the time. This is not surprising for it was a
remarkable era of growth for Southern
California, and there was little time for envi-
ronmental foresight.

The purpose of this article is to promote
an understanding of groundwater quality as a
topic of environmental concern, and to define
relevant technical and legislative issues
associated with groundwater and its degrada-
tion as a resource. Perhaps the most impor-
tant point to be made is that groundwater
quality problems develop over a long time,
and require an even longer time for clean up.
We illustrate this point by way of a historical
narrative about the San Fernando Valley
groundwater basin. Finally, the discussion
turns to the state of this resource in Southern

California today, and its future outlook.
HYDROGEOLOGY 101

Hydrogeology is the study of water quantity
and flows in the subsurface terrain (see
Figure 1). Groundwater is a generic term for
water that has accumulated in appreciable

quantities in the pore space of unconsolidated

or loose sediments, or in the fractures associ-
ated with bedrock. This subsurface reservoir
serves as the dominant source of fresh water
in the hydrologic cycle. Indeed, groundwater
comprises about two-thirds of the fresh water
supply on this planet. This water percolates
into the ground, a process referred to as
groundwater recharge, mainly during the
rainy season. It can exit the subsurface
through the roots of plants, the beds of rivers,
lakes and streams, or water production wells.
Like water in rivers or in pipes, ground-
water flows from zones of higher elevation or
pressure to zones located downhill, or at
lower pressure. Under special circum-
stances, groundwater pressure differences
develop vertically, giving rise to the
upwelling of natural springs. However,
groundwater flow is typically horizontal and
slow, its progress conslantly impeded by the
surrounding filter material (the soil). In fact,
a groundwater ‘w"elncit.y of 100 feet per year is
considered normal. A slow flow rate means
the residence'lime, or the average time spent
by a parcel of ater in a groundwater system,
may be years, decades or even longer.
Contaminant hydrogeology is the study
of the fate and transport of chemicals in
groundwater. We have a reasonable under-

standing of how chemicals pollute groundwa-
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ter once they have been released into the
subsurface. They first percolate through the
soil until they reach the groundwater. There,
they begin to dissolve very slowly into the
passing flow, creating expansive plumes of
tainted groundwater. The PCE plume shown
in Figure 2 depicts this process in a careful-
ly controlled laboratory setting. The slow
bleeding characteristic of this chemical dis-
solution process is due mainly to the spar-
ingly soluble nature of the chemical. PCE,
for example, is soluble in the amount of
about 150 milligrams per liter of water, or
150 parts PCE per billion parts water.
Regardless of its low solubility, PCE is
legally regulated at an even lower level of
just five parts PCE per billion parts water.

This extremely low limit is due to adverse

health effects thought to be associated with
long-term exposure to this chemical. The
definition of “long-term exposure’ gets fuzzy,
but can be interpreted to mean regular drink-
ing and bathing by a community will result in
an increase in certain types of cancer and
birth defects. Thus, even small spills of these
chlorinated solvents can inflict enormous

damage upon groundwater basins.

AN HISTORICAL PERSPECTIVE:
THE SAN FERNANDO VALLEY

There are Southern Californians alive loday
who remember when Los Angeles was litile
more than a bustling town surrounded hy
picturesque rural scenery. As late as the
1960s, vast portions of the San Fernando

\

Valley remained as part of that scenery.
However, the post-war industrial hoom and
associated influx of population have drasti-
cally altered that picture of the Valley, and
with it the underlying groundwater resources
of the Valley.

To hetter understand the history of the
San Fernando Valley with respect to ground-
water, a brief mention of the underlying
hydrogeology is in order. Figure 3 depicts a
map of the San Fernando Valley floor nestled
within the confines of the surrounding moun-
lains. Large zones beneath the Valley [loor
are known as alluvial aquifers, water-bearing
layers of sand and gravel deposited over
thousands of years of erosion and deposition
of the surrounding mountains. Regional
groundwaler generally follows the path of the
Los Angeles River, [lowing [rom wesl to easl
across the valley, then funneling south
through the LA River Narrows. In the wider,
western expanses of the basin, groundwater
flow rates are as slow as 5 [eel per year, Al
the Narrows, (low velocilies on the order of
1300 feet per year have been estimated.

There are three key water-hearing zones
in the basin which we can refer to as the
recent or upper alluvium, the older or lower
alluvium, and the Saugas formation, or deep

zone. The upper alluvium extends from the
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Even small spills of these

chlorinated solvents can
inflict enormous damage
upon groundwater basins.

ground surface to depths of roughly 200-250
feel. This zone is not fully saturated and the
waler levels there are quile sensilive Lo
recharge and water usage. The lower alluvi-
um extends to depths of 400-600 feet, and is
separated from the upper zone by a layer of
about 50 feet of finer sediments. This layer
serves as barrier protecting the lower zone
from water quality problems in the upper
zome. However, the barrier is not failsafe
hecause its thickness and the fineness of ils
sediments vary widely throughout the basin.
Beneath the lower alluvium is the deep zone,
which, due 1o ils depths, has been the least-
explored of the basin aquifers. It extends Lo
at least 1,200 feet below the ground surface.
Historically, groundwater extraction from the
basin has been from the upper and lower
alluvial zones.

The historical records for water levels in
two San Fernando Valley production wells
(Figure 4) provides an effeclive lime-line [or
groundwalter usage in that basin. Well 3700A
is located in the southwest part of the basin,
near Reseda, while Well 3914H is at the
eastern end, near Glendale. For both wells,
the record indicates consistently high water
levels into the late 1940s followed by a
steady decline. A severe drought during the

late 1940s and early 1950s was responsible

Plume height (cm)

0 10 20 30

40 50 60 70 80 90
Distance (cm)

for the initial decline in water levels.

However, drought alone cannot explain that
the water levels for both wells continued to
be depressed until the 1970s. Instead, these
lower levels must be attributed to the
increasing demands placed on groundwater
in the hasin over this period.

From the late 1970s forward, there was
a rather rapid recovery in Well 3914H to
pre-1940 levels, yet for the more westerly-
situated Well 3700A, there was no such
recovery. This difference is representative of

the rapidly changing groundwater usage pat-

terns in the San Fernando Basin during this
period. Orchards had given way to the hous-
ing tracts needed for the growing army of
factory workers of the post-war industrial
boom. More significantly, this period of
highly variable groundwater usage also
serves lo signal the beginning of historical
groundwater quality problems in the San
Fernando Basin.

In 1980, traces of industrial solvents,
especially TCE and PCE, were detected in
San Fernando Valley production wells. This

discovery led to drastic reductions in

J
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Figure 3: An overview of the San Fernando Valley and surrounding mountains.

groundwaler extraction, particularly in the
highly industrialized eastern end of the basin.
As the 1980s progressed, it became apparent
that the soils underlying many prominent
factories of the Vall(':_y were affected hy‘ HI)i]IH
and leaks of these compounds and other
toxic chemicals. Ironically, it may have been
the reduced pumping of the late 1970s that
first brought the groundwater in contact with
1987, U.S.

Agency (U.S.

EPA) initiated a five-year remedial investi-

many of these spills. In the

Environmental Protection
gation of the groundwater contamination in
the basin. The soils and groundwater under-
lying the streets and towns of the San
Fernando Valley had become a gigantic

Superfund site.

The plot in Figure 5 depicts the estimal-
ed extent of the upper aquifer TCE plume in
the San Fernando Valley in the Spring of
1996, The creeping plume remains largely
unchanged today. It is roughly 17 miles long
and may contain more than 200 trillion gal-
lons of contaminated groundwater. An inter-
im strategy for extracting and cleaning
groundwater at the front of the plume has
been designed and will be implemented over
the next 12 years while the responsibility
and liability of various parties is assessed.

the

cleanup is three decades or longer.

However, ultimate time-frame for
Unfortunately, the San Fernando Valley
is not unique. The other major valleys, the

San Bernardino and San Gabriel are also

\

Superfund sites with problems very similar
in size and scope to those associated with the
San Fernando basin. Numerous landfills and
military bases offer still other examples of
Southern California’s hazardous waste lega-

cies in groundwater (see sidebar page 30).

OTHER CURRENT
GROUNDWATER QUALITY
ISSUES

Due to their ubiquitous usage and stability or
staying power in the environment, chlorinat-
ed solvents such as those discussed above
are the leading source of groundwater conta-
mination in Southern California and the rest
However, there are

of the United States.

many other groundwater contamination
issues in our region, such as those associated
with fuels, agricultural wastes, septic sys-
tems and sea water intrusion.

In the 1980s, it became clear most of the
underground storage lanks at gas stations
were leaking gasoline into groundwater. Of
particular concern in gasoline leaks is ben-
zene, a known carcinogen that is very mobile
when released into the environment. As any
Los Angeles motorist would suspect, repair-
ing the tank systems and restoring the soil

and groundwalter around most corner gas sta-
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The record for cleaning up

contaminated groundwater 800
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tions in the region is an expensive proposi- 500

tion to say the least. Indeed, an estimated $2 ground surface elev 440 ft
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billion dollars has been spent on this task in

California throughout the early 1990s.
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In the face of these costs, a movement Well 3914H

toward more economically feasible strategies 300 s

based on risk assessment was begun. A study \“\\NW\W/

regarding gasoline releases in the subsurface 200 LA R e A A MO A D PN g
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carried out by an advisory committee com- geREER s sigess °_:im°e° ZEafsesEesas

posed of scientists from several University of

California campuses. The committee report-

ed the human health risk associated with Figure 4: Historical depths to water for two San Fernando Valley drinking water wells

such gasoline releases was relatively small. (ULARA Watermaster Report, 1995)

They noted that plume reduction was gener-

ally already underway at such sites due to the

biodegradability of gasoline components. known in Southern California groundwater  the full environmental impact of this chemi-

Just as momentum was beginning to build  supplies, suggesting that even new tanks are  cal was not adequately assessed before it was

behind the notion of worrying less about  leaking. In the city of Santa Monica, drinking  introduced into our gasoline supplies.

leaking underground gasoline tanks, a new  water production wells in the Arcadia and

problem arose in the form of cleaner burning ~ Charnock well fields have been closed dueto  HOW WELL ARE WE DOING?

gasoline mixtures. gross MTBE contamination. Based on its

Around the late 1980s, reformulated  chemical properties and ubiquitous presence  Unfortunately, the record for cleaning up con-

gasoline mixtures were introduced to help in California groundwater, MTBE is even taminated groundwater in Southern California
alleviate air quality problems associated with more mobile than benzene, the previous  is not very strong. There are many reasons for
automobile emissions. A key ingredient in  gasoline component of interest. Based on a  this poor progress. First, it can take years to

these mixtures was methyl tertiary-butyl  State-commissioned UC-wide study on  gather sufficient information, through
ether (MTBE). Despite recent efforts to cor- ~ MTBE in 1998, Governor Gray Davis pro-  exploratory drilling and well sampling, to
rect the problem of leaking underground  claimed in March 1999, California will phase  begin engineering proper cleanup strategies.

storage tanks, MTBE has made its presence  out MTBE over the next five years. Clearly,  Second, hazardous chemicals have had

\- A
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Groundwater quality problems are often a

case of out of sight, out of mind.

decades to spread out in the subsurface.
Given that federally mandated cleanup goals
for many of these chemicals (MCls) are
extremely low, eleanup of major groundwater
quality problems, even under the best of cir-
cumslances, is a decades long proposition.

In addition to these technical reasons,
cosl issues are prominent in our failure 1o
complete the cleanup of our groundwater
resources. One unsavory problem is that
many of the responsible parlies view ¢leanup
as a long-term and expensive penalty for
what they consider to have been standard
operaling procedures of a bygone era. As a
business they prefer to pay to contest their
problems in courl rather than expend
resources on the cleanup. While litigation
costs may be substantial, they are dwarfed by
long-term cleanup measures. Furthermore, if
a case is stalled long enough, there is always
a chance a responsible party’s problem will
disappear, either by natural dilution process-
es or through changes in our laws,

On a more positive note, groundwater-
related legislation appears to be doing a good
job of at least controlling present wasle dis-
posal practices. Federal and state agencies,
like the Environmental Protection Agency
(U.S. EPA), Cal EPA and Regional Water

Quality Control Boards are generally aware

of most hazardous wasle problems with
groundwater repercussions. This is nol to say
there are no longer any active hazardous
wasle land(ills; there are many. These agen-
cies now operale a system of checkpoints to
help minimize. supervise and track the
waste. And, as the final defense before our
laps, Southern California drinking water
agencies are also aware of potential problems
and regularly screen drinking water for haz-
ardous contaminants, Most of these chemi-

cals are easily removable once identified.
THE FUTURE

Despite this apparent progress, there is still
substantial room for improvement in all of
these areas. If the recently installed check-
points discussed above prevent the oceur-
rence of new hazardous waste sites, then they
will have served a purpose. However, as we
noted at the outset of this article, groundwater
qualily problems are often a case of ‘out of
sight, out of mind’. This is also true when it
comes to budgets, where funding for local,
state and federal agencies, as well as that for
education and research, has a tendency to
disappear in favor of more visible problems.
As a sociely we need to lobby local, state and

federal officials to keep groundwater restora-

A glimpse of groundwater seeping from
exposed fractures in cliffs along the
Southern California coast.

tion and preservation in mind when making
decisions affecting land and water usage.
difficull

groundwater resources will be made in the

Some decisions  about  our
not-so-distant future. First and foremosl, we
will need to decide whether we want Lo pay 1o

clean our aquifers to the levels currently die-

tated by the law. Those in favor of the cleanup
might point out it is a dangerous precedent to
begin relaxing environmental standards for
any resources. The major impediment to this
alternative is it will force us to share the
cleanup costs, both as conscientious citizens

and as consumers of the products causing the

SOUTHERN CALIFORNIA ENVIRONMENTAL REPORT CARD 1999




s T &
AR

Figure 6: A recent view of the
infamous Stringfellow Landfill site
as it undergoes remediation.

The infamous Stringfellow Landfill is a text-
book example of how not to manage a haz-
ardous waste landfill (see Figure 6). This
remole, horseshoe-shaped canyon was des-
ignated as a potential hazardous waste
receptacle by the State of California on lit-
tle more than a ‘drive-by’ inspection in
1954. Under extreme pressure from the
booming post-war chemical industry, the
State lost no lime in permitting landowner
and quarryman. J.B. Stringfellow Sr., 1o
operalte the landfill. With little or no author-
itative supervision, the site received an
estimated 32 million gallons of hazardous
waste between 1956 and its closure in
1972. Al its peak operation, wasle was
dumped into the site’s so-called evaporation
ponds 24 hours a day. It was believed at the
time that the hot, dry conditions would dis-
perse the chemicals into the atmosphere at
a rate greater than they were being deliv-
ered. Tt was also helieved that any waste

that did infiltrate into the subsurface would

A

go no further than the underlying imperme-
able bedrock. To compound the problem,
the waste was often dumped without regard
to segregation of incompatible chemicals.
The record is rife with horror stories of
these ponds catching fire or erupting with
toxic clouds. And beneath the surface more
enduring problems developed as chemicals
seeped through the pond bottoms and
underlying sediments into the groundwater
below. In hindsight, the reason for this
seepage is clear: the bedrock contained a
network of [ractures which served as elfi-
cient conduits for conveying the Lloxic
waste. The photograph in Figure 6 shows
the site as it stood in 1992, after nearly 10
years of subsurface invesligation and reme-
diation design. Groundwaler extraclion and
treatment, at an on-site treatment plant
continues today. It is estimated that nearly
half a hillien dollars will have been spent

on the site hefore work there is completed.

4
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It is a dangerous precedent to start relaxing
environmental standards for any resource.

pollution. Those againsl cleanup might juslt as
rightfully argue that any water marked for
consumption is easily treated on an ‘as-need-
ed” basis. One impediment to this alternative
is the negative public perception regarding
drinking water that was formerly referred to
as wastewater. If and when this impediment is
overcome, we will again need to be prepared
to share the cost. In this case, the cost will be
associated with the more advanced water
testing and treatment processes that such a

policy will require.

GRADES

The grades on our protection and restoration
of groundwater resources are presented on a

historical basis:

Past History: F. The extent of the damage that
was done from the 1940s through the 1970s
was enormous. There were no walchdog agen-
cies to protect the public interest. The only
positive note is that, in most cases, we really
did not know what we were doing. We can
liken this grade to the one you would expect
to receive when you find that you have been
going o the wrong classroom for three weeks.
Then, when you finally arrive at the right

classroom, it’s the day for the midierm exam.

Recent History: C. Despite the fact we now
have the agencies and technology 1o address
many of our groundwater problems, we
remain satisfied with keeping the problems
from getting worse. In part, this attitude has
been brought about by the nature of subsur-
tace problems, which are difficult and expen-
sive both to characterize and solve. However,
a lal‘;.','t: portion of this attitude is part of a per-
vading mood of ambivalence regarding whal
really needs to be considered when it comes
to cleaning up groundwater: responsibility,
risk, cosl, lime, or some as yel unknown com-

bination of these factors.

References

J.E. Mann, Jr., Pueblo Water Rights of the City
of Los Angeles, California Geology,
December, 1976.

B.K. Dela Barre, Mass Transfer Coefficient
Estimation for Dense Nonaqueous Phase
Liquid Pool Dissolution Using a Three-
Dimensional Physical Aquifer Model, Ph.D.
dissertation, UCLA, 1999,

ULARA Watermaster (M.L. Blevins),
Watermaster Service in the Upper Los
Angeles River Area, Los Angeles County
1993-94 Water Year, May 1995.

U.S.EPA Database,
hitp:/fwww.epa.gov:80/region09/waste/
sfund/npl/sanfernando/

SOUTHERN CALIFORNIA ENVIRONMENTAL REPORT CARD 1999

Thomas C. Harmon is an associate pro-
fessor in UCLA's Civil and Environmental
Engineering Department. His research
focuses on trying to understand the
movement and fate of contaminants in
soils and groundwater, and engineering
effective physical, chemical and biologi-

cal technologies for addressing this
problem. His current work involves basic
topics related to the behavior of chemi-
cals in soils, and more applied topics
related to tracking and mapping contam-
inant spills in subterranean space and
restoring urban brownfields to produc-
tive use. As an instructor, he is commit-
ted to infusing the latest technology
into the currculum, and is currently
developing virtual reality-base instruc-
tional software to help accelerate this
process.

Professor Harmon received his B.S.
in Civil Engineering from Johns Hopkins
University in 1985. He received his Ph.D.
from Stanford University in 1992, at
which time he joined the faculty of
UCLA. In 1995, he was awarded the
National Science Foundation's Early
Faculty Career Development Award.




I=ixl|I=Tsl

ViRONMEIia
IEALIDN




by Janet M. Thornber, MSPH

Director of UCLA Programs for Science Teachers at Center X,
UCLA Graduate School of Education and Information Studies

WHAT IS ENVIRONMENTAL
EDUCATION (EE)?

If we assume Lhal education leads to literacy
then the first question we should ask is
“What is environmental literacy?” Earlier
this decade, the Environmental Literacy (FL.)
Framework described environmental literacy
as multi-faceted, including a cognitive
dimension (knowledge and skill); affective
dimension (attitude); and a behavioral
dimension (individual or group involvement
in environmental action). In 1992, C. Roth
defined EL as “essentially the capacity 1o
perceive and interpret the relative health of
environmenlal systems and take the appro-
priate action lo mainlain, restore, or improve

the health of those systems.”

TOWARD ENVIRONMENTAL
LITERACY FOR ALL

Should all our students become environmen-
tally literate? A quick answer is “yes.”
Today’s students, both from disadvantaged
and non-disadvantaged groups, have listed
many concerns, with their environment being
high on the list. Students need opportunities
to learn they are part of their environment—

not observers of it, that it belongs to them as

much as lo anyone else; and that they, too,
can understand it and have a role in ils stew-
ardship. In addition, many environmental
advances have been made over the past two
decades—Los Angeles’ air is cleaner now
than in the "70s (see RC 1998), and we must
ensure that future generations maintain this
progress. Students need not become ardent
environmental activists nor research scien-
tists, but literate voting citizens who can
make decisions based on sound knowledge
and evidence—even though some of these
decisions may not be in tune with the local
environmentalists™ perspectives.
Environmental agencies and organiza-
tions (including the California Department of
Education) that responded to a 1995 survey
leading to the report Pieces of a Puzzle: An
Ouverview of the Status of Envirommental
Fducation in the United States support EE

for all:

e “Fach individual should have a basic
understanding of the environmental
H(fi(!“(".'."'.i”

¢ “Each individual should understand the
relationships belween human actions and
the environment”

¢ “Environmental education should be inte-

grated into all school curriculums™

“Diverse environmental education oppor-
tunities should be available to the general
public”

* “Environmentlal education in the state
should be a cooperalive venture, coordi-
nated at all levels within the state and with

national and international networks.”

ENVIRONMENTAL RESOURCES

How can we, as educators, help students
achieve environmental literacy? Over the past
10-15 years, diverse curricula projects have
been developed from a variety of funding
sources, each with their own agenda. For
example, money from the California License
Plate Fund has developed Project WILD and
Project Aquatic WILD. These popular curricu-
la provide classroom activities that model
environmental concepts such as population
fluctuations, impacts of toxins on food chains
and webs, and the effect of the destruction of
habitats on local species. Although designed
for K-12 grades, they are most popular
with elementary teachers. The California
Department of Education (CDE) has support-
ed the development of A Childs Place in the
Environment, a K-6 curriculum that considers
a specific environmental concept at each

grade level, The Lawrence Hall of Science has
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developed environmental programs such as

SEPUP (Science Education for Public Under-

standing Project) among their many programs
for K-12 students. UC Santa Cruz has devel-
oped Life Lab, a program that uses school gar-
dens as a vehicle for teaching science.

Local and state utility companies also
provide a rich source of environmental edu-
calion materials. The Los Angeles Depart-
ment of Water and Power (LADWP) had a
far-reaching education program until funding
was reduced recently. Forlunately, many
publications remain that promote under-

standing of waler issues in the cily, including

transport to the cily, purification, and deliv-
ery to customers. The Metropolitan Water
District (MWD) had corresponding materi-
als. Waste disposal concepts can be taught
through Closing the Loop, a curriculum
developed by the Los Angeles County
Department of Integrated Waste Management,
in which landfills provide the vehicle for
leaching science concepts. Other programs
include Earth Resources, a program devel-
oped by a consortium of oil companies in
Texas. These latter two programs are geared

toward teachers of secondary grades.

Teachers explore the ecology of Mono Lake.

As well as pub-
lished environmental
education  curricula,
local school districts provide environmental
instructional experiences for their teachers
and students. For example, the Los Angeles
Unified School Distriet (LAUSD) works
closely with the Los Angeles County Office
of Education (LACOE) to take students to
outdoor camps during the academic year.
LACOE and LAUSD also offer the Yosemite
Institute and Eastern Sierra program for
teachers and students. In addition, there are
marine science programs offered through Sea
Afloat and the

Marine Science Laboratory in Manhallan

Education Roundhouse
Beach. UCLA has developed a small aquari-
um, the Ocean Discovery Center in Santa
Monica, and a marine science program at
Fort McArthur that provide programs for stu-
dents and teachers.

Care must he taken hy teachers as they
use environmental curricula, especially
those published by strong activist groups that
obviously further their own specific causes.
It is easy lo gel caught up emotionally in
these causes. Environmental issues are not
black and white; there are many perspectives
f[rom which to study them. Teachers musl

remain even-handed whatever their own per-

sonal views. This does not mean that stu-
dents should be shielded from activists, But
they should be given opportunities lo see
issues from the perspectives of all stakehold-
ers such as land developers, cily councils,
local water authorilies, lax payers and others,
One of the best teaching strategies is the
classroom debate. Students must defend the
perspeclives of interested parties (such as
those listed above), thus enabling them to see
issues from all perspectives—an uncomfort-

able but illuminating exercise.

In addition, although it may not be the
role of EF. to develop activists, it is certainly
the role of EE to help students learn actions
they can take in their own personal lives that
will support a healthier environment. They
can learn how to conserve resources such as
power and water, recycle, and dispose of
toxic malerials properly. Action must, of
course, be linked to science and social sci-

ence principles,

ENVIRONMENTAL EDUCATION
IN SOUTHERN CALIFORNIA

Visits to local secondary school classes pro-
vide varying pictures. In some cases, you will
see secondary and elementary students out on

field trips to local areas such as the wetlands,

/
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Children in elementary grades respond well to lessons on their
environment. Such lessons provide concrete experiences upon which
they can build more sophisticated understandings.

Tujunga Wash, the Los Angeles River, and
Castaic Dam, learning Lo understand environ-
mental issues first hand. Others may be read-
ing about them from newspaper or Sierra club
articles and debaling issues as a means lo see-
ing all sides of specific concerns. Others may
never get to environmental science because
it’s usually the last chapter in the text.

Al the elementary level, the approach to
EE is somewhat different. Most published
programs referred to earlier offer workshops
to teachers to help them become familiar with
the curriculum, the environmental issues
addressed, and, to a greater or lesser extent,
the science behind them. However, the report
Pieces of a Puzzle finds the average length of
an EE teacher training program is 2-4 days.
Hence the depth of content and quality of
teacher training is severely limiled. Although
follow-up is usually provided in the form of
newsletters, Internet sites and telephone hot-
lines, the preferred method— providing men-
tor teachers as support—is not common.

University faculty and teachers (usually
those of secondary grades) question whether
one should introduce students to basic sci-
ence concepls first and then relate them to
the environment, or introduce students to
environmental issues and then help them

understand the science behind them. There

seems to be no hard data on what works best.
But, from observations of instructional prac-
tice, il is easy lo see thal environmental cur-
ricula are popular with elementary students
and teachers for several reasons. Children in
elementary grades respond well to lessons on
their environment. Such lessons provide con-
crete experiences upon which they can build
more sophisticated understandings. Many
teachers, including those less-well prepared
to teach science, feel more comfortable
teaching science through environmental top-
ics. They often feel more comfortable taking
their students outside o explore and ask
questions than setting up explorative activi-
lies in their classrooms. In addition, elemen-
tary teachers relate environmental lessons lo
those in social studies, thus making them
more likely to include environmental lessons
in their instructional programs,

In the case of ﬁecun(lary students, those
who do not have a natural tendency to gravi-
tale toward science courses often become
interested in science through an environmen-
tal approach—the increase in popularity of
integrated science courses and corresponding
low numbers of students enrolling in tradition-
al chemistry and physics courses illustrates
this. This brings more students into the study

of science. Although it is perceived by some

Conteol

South Ceniral

that such courses “water down” science, il
may be more challenging to teach science
through studying an integrated system such as
the environment. To do so, one needs a broad
background in all the sciences, and to be able
to link concepts across science disciplines, It
seems that few faculty and high school teach-
ers feel comfortable in doing this, perhaps
because they have strong content understand-
ing in quite narrow fields and thus, only feel
comfortable teaching their own specific disci-
pline. This compares to the same discomfort
that elementary teachers feel at teaching sci-

ence, [or which they feel unprepared.

CURRENT STATUS OF EE IN
TODAY’'S EDUCATION SYSTEM

Despite the large selection of EE curricula
now available, despite access to a whole
wealth of EE information on the World Wide
Weh, and despite efforts of individual agen-
cies and organizations to bring EE into the
education reform efforts of Goals 2000, the

majority of school districts list no subject

SOUTHERN CALIFORNIA ENVIRONMENTAL REPORT CARD 1999




Hands-on learning at the UCLA Ocean
Discovery Center.
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called “Fnvironmental Education”™ in their
school curricula. Since most EE curricula
projects have heen developed by agencies

outside the formal education system, the dis-

cipline tends to be relegated to the sidelines,
Little effort has been made Lo bring EE into
the core curriculum. In addition, despite the
recent flurry of activity to develop content
standards in academic disciplines, EI has
received no such attention, Perhaps this is
not all bad. If EE is to be included in the
main curriculum, it must be included in the
main curriculum standards and nol separal-
ed by standards of its own. However, in the
new State Science Education Standards,
there is no mention of environmental science
(although there is a very strong strand of eco-
logical standards across the grade levels). It
will be left up o the teacher to weave in the
environmental perspective.

On a more posilive note, one goal of the
large NSF-funded Los Angeles Systemic
Initiative (LA-SI) is to establish an
Integrated Science Program in all LAUSD
secondary schools. Since environmental
studies provide a rich integrated system,
teachers have designed many of their inte-
grated programs around a study of the envi-
ronment, especially the urban environment.

An example of such a program is the Venice

HS program on Urban Science. Integrated
ence is now accepted as a science course
in the A-F requirements for UC entrance.
Another positive move toward implementing
more EE in secondary classrooms is the new

Advanced Placement (AP) Environmental

ence course being offered for the first time

this year.

COMPONENTS OF AN EE
CURRICULUM

Consider again the three components of EL
listed at the beginning of this article. We see
that although EE curricula usually address
the content behind environmental issues, it
is more often the attitude and the action com-
ponents that teachers and students alike will
appreciate, get involved with, and remember.
It is difficult and challenging, especially at
the elementary level, for teachers to focus on
science concepts behind the issues. Even at
the secondary level, where curricula explain
science concepls clearly, it is too often the
social and behavioral components that stu-
dents find interesting. This contributes to the

myth that an environmental focus “walers

down™ the scientific content in EE courses,
and leads to lack of support by more tradi-
tional departments. However, an environ-
mental issue often provides an excellent way

to motivate students to learn more—acid rain

triggers student interest in understanding
acids and pH. This triggers questions such as
what does pH mean? What acids are formed
in the environment? Why? How? Why and
when are hydrogen ions dangerous? Teachers
must then teach the traditional concepts
about acids and bases. Too often this last

step is not taken. But why?

PREPARATION OF SCIENCE
TEACHERS

It is challenging to teach science well both in
elementary and secondary grades. Not only
must teachers have a strong, broad back-
eround in science and be able to identify and
clarily science concepts they want their stu-
dents to learn, but they must also present the
material in a way that enables all their stu-
dents to learn—not simply those who have a
flair for the discipline. And as more informa-

tion is added to the body of science, the task
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An increasing number of opportunities for teachers and students to
conduct investigative science are available through electronic net-
works linked through the world wide web.

-

escalates, Too oflen, teachers will stop when

they have gained their students” interest and

not pursue the more difficult challenge of

teaching complex content.

Local science education reform  pro-
grams have addressed this concern by offer-
ing environmental programs that strengthen
teachers” hackgrounds, while helping them
identify and use effective instructional meth-
ods. The CSP-UCLA Science Project and
Project ISSUES from UCLA/Center X, pro-
vide content background in urban science,
and the UCLA Department of Organismic
Biology, Ecology. and Evolution (OBEE) new
program SSWIMS (Science Standards With
Integrated Marine Science) updates partici-
pants’ backgrounds in marine science. These
programs help teachers develop leadership
expertise for disseminaling effective strate-
gies to their peers. UCLA% Stunt Ranch
Santa Monica Mountains Reserve is also
developing opportunities  for EE and
research for local teachers and students. In
addition, an increasing number of opportuni-
ties for teachers and students to conduct
invesligative science are available through
electronic networks linked through the World
Wide Weh. Programs such as those adminis-
lered by Cornell University encourage stu-

dents to gather data on specific birds

(http://birdsource.cornell.edn); students can
track butterflies through Monarch Watch
(http://www.monarchwatch.com); and schools
can become involved in recording weather
data across the nation through Project
GLOBE (Global Learning and Observations
to Benefit the Environment), a program initi-
ated by Vice President Al Gore.

Bul in-service programs such as these
cannol produce the required quality of sci-
ence education alone. Universities must also
help prepare teachers. This is especially
true for environmental seience where we are
rapidly increasing our understanding of the

science content.

GRADING LOCAL EFFORTS

Not every local EE effort has been mentioned
in this report—there are many of note. There
are also many individual teachers who make
extraordinary efforts to ensure their students
have opportunities to understand the envi-
ronment, and the role they play in it. Their
individual efforts deserve an A grade.
But EE has not yel taken the major
place in the curriculum it deserves;
efforts in Southern

lllﬁﬂ(_‘lﬁ currenl

California rate only a C.
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1997, UCLAs

Institute of the Environment grew out of the

Formally established in

need for a campus unit dedicated to facilitat-
ing conneclions among the many different
and divergent lields relevant to environmen-
tal research and teaching. Understanding the
environment requires inquiry thal lranscends
discipline-specific approaches. Whereas
most university-based environmental pro-
grams are alfiliated primarily with a single
department or school, the IoE is an
autonomous unit thal works campus-wide 1o
add new dimensions to environment-related
research, teaching, and community outreach.
The IoE brings together UCLA' diverse envi-
ronment-related programs, providing coordi-
nation and integration, and making such pro-
grams more visible and effective on campus,

as well as in the broader community.

THE IOE’'S OBJECTIVES ARE:

* To develop multidisciplinary academic

programs that address the full breadth of

en \'i['l)ll[[l(‘“lili i.SSll(‘.H [‘il(fillg l[l('(’,l}'.ﬁ S[)(fi[‘l_\;’;

To stimulate innovative and inlegralive
interdisciplinary research on local, regional,

and global environmental processes; and

e To use collaborative problem-solving 1o

strengthen UCLA's effectiveness in serving

the community.

DISCOVERY-BASED LEARNING

To enhance the educational experience for
UCLA students at all levels and in many
fields, the loE has the goal of incorporating
environmental issues into every aspect of

learning,

® The
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UCLA% College of Letters and Science.

lok faculty developed the first yearlong
1A, “The

Global Environment: A Multidisciplinary

cluster course—Environment

Perspective™ —which had its debut in the
1997-98 academic vear,
e The loE is developing environmental
areas ol concentration:
life

sciences, public health, public policy, and

minors in six

engineering, sciences, physical

social sciences.

In coming vears, the loE will initiate inter-
disciplinary graduale programs spanning a

wide range ol environmental topics.

Additionally, UCLAs Stunt Ranch Natural

Reserve access to uulural

provides
laboratory settings in the nearby Santa
Monica Mountains, and the Marine Science
Center’s research vessel, “Sea  World
UCLA.” enables students to collect data at
sites in the Santa Monica Bay, Channel
Islands, and Southern California Bight. The
ToE encourages students to Sllpplrlllt‘lll
classroom Sllld_\" ])_\_« |Ja1‘lit'ipulirlg in field
res ;.U'(‘h tlll'Ullg]]Ulll lh[' LUS A[]g(’.l('ﬁ areda,
gaining hands-on insights into air, land, and

waler issues affecting Southern California

and beyond.
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RESEARCH ACTIVITIES

The IoE fosters large-scale, multi-investiga-
tor, interdisciplinary environmental research
by bringing together campus scholars as well
as experls [rom local government and busi-
nesses. These broad-based investigations
seek practical answers to complex questions
about preserving natural resources, while
still providing services for the community.
They also present valuable opportunities for

students to learn in the context of discovery.

e Qur landmark Watershed project inte-
grales the meteorology, hydrology, chem-
istry, biology, and coastal oceanography of
the Los Angeles basin to address a host of
issues related to water quality, availability,
and management,

* The CLOBE (Global Observations to
Benefit the Environment) project brings
together faculty from the graduate School
of Education and Information Studies and
the Departments of Atmospheric Sciences,
Biology and Geography to help local K-12
teachers lead students through scientific
exercises, using actual instruments to

record and interpret meteorological data.

* We have obtained funding

from NASA to create an
Environmental Remole
Sensing Research Labor-
atory (ERRL) at UCLA.
Offering

image-processing and com-

state-of-the-art

putational services, the

ERRL will support researchers involved in
the growing field of environmental obser-
vation from space.

The Lower Malibu Creek and Malibu
Lagoon Resource Enhancement and
Management Projeét is collecting data
about the complex physical processes
occurring in the largest watershed that
drains into Santa Monica Bay. The aim is
to identify strategies for preserving and
restoring these vital and irreplaceable
coaslal resources,

Over the past several years, researchers at
the IoE in the natural and social sciences
have been developing computer models
that characlerize various aspects of
human-climate interactions in the Los
Angeles Basin. One central theme has
been the urban water cycle, which serves

as an integrating metaphor linking five

research seclors: human water use, coastal
waler quality, land use, regional meteorol-
ogy, and regional air quality. With funding
from the NSF, statistical tools are being
developed to assess uncerlainlies in these
computer models and provide statistical
diagnostics to help improve how well they
perform. The statistical procedures being
developed also have wider applicability in
part because they are embedded of a broad
strategy for how to evaluate computer sim-
ulation models in a number of fields.

Support from the California Sea Grant
College  System is  enabling  lok
researchers to design the first Model of the
Southern California Coastal Ocean capa-
ble of resolving three-dimensional circula-
tion patterns and inlegrating the mosl
important features of biogeochemical and

particulate dynamics.
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e Funded through the EPA, the Multi-level
Statistical Models project extends existing
methods to provide new techniques for
working scientists. The goal is to assist in
the process by which scientists try to gen-
eralize their findings from “case studies”
or other special purpose investigations.
Normally, generalizing from such research
can sometimes be rather risky because it is
difficult to know whether the findings
apply o settings different from the ones
actually studied. Since much of the
research undertaken by the ToE is based in
Southern California, the new statistical
tools may help to indicate which finding
only apply locally and which may have
hroader implications. The extension of sta-
tistical multilevel models include: 1) mul-

tiple response variables, 2) non-linear

functional forms, 3) missing data, 4) dis-
turbance covariance matrices allowing for
temporal and spatial dependencies and 5)
latent variables. At the end of the project,
there will be software available for the
techniques being developed that will run

on a number of different platforms.

With generous assistance [rom Intel
Corporation, the ToE has built a Regional
Environmental Assessment Laboratory
and Geographical Information System
(REAL/GIS) that will be accessible on
campus as well as on the Internet. The
REAL/GIS will provide scientists, plan-
ners, and the public with access to one of
the largest and most diverse environmental
databases for a major urban area.

® The IoE is collaborating with the Los

Alamos National Laboratory to establish a

“What is unique about the Institute of the Environment as an
environmental program is its interdisciplinary breadth. It encompasses
all of the major academic fields on a major university campus. Other
university-based programs tend to focus on a single discipline, like
engineering or agriculture. The IoE is broadly interdisciplinary to the

same extent that our society is.”

Richard P. Turco, Ph.D.

Founding Director, Institute of the Environment

Professor of Atmospheric Sciences

Center for LIDAR environmental and
atmospheric research. The center will
develop a mobile, eve-safe system using
lidar observations (a lechnigue, similar to
radar, thal employs pulsed laser light
instead of microwaves) to inform regional

air quality forecasts.

The loE is a leader in earth system model-
ing, a holistic approach for studying global
climate change by examining relationships
among the atmosphere, land surfaces,

oceans, and biogeochemical eycles.

HOW TO REACH US:

The Institute has established a new web site.
Our activities are routinely updated on the
sile, and we announce events and other
aclivilies of inlerest o those concerned about
the environment. Contact us through our web
site and sign our Guesthook. We welcome

your feedback.

Institute of the Environment
University of California, Los Angeles
1652 Mira Hershey Hall

Los Angeles, CA 90095-1496
Phone: 310-825-5008

Web site: http//www.ive.ucla.edu
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WASTEWATER TREATMENT

We received several comments on the
Wastewater article. The Los Angeles County
Sanilation Districts (LACSD) (James Stahl)
felt they had good reasons for delaying the
decision Lo provide sccondary treatment at
their Joint Water Pollution Control Plant in
They
noted the DDT

contained in the

Carson.

sediments  ofl
White’s Point
may someday be

reintroduced into

the environment,
where they will do additional damage.
Presently the DDT sediments are covered by
sediment from the release of primary efllu-
ent. Continued release of primary effluent
might keep the sediments covered and pre-
vent their release. The U.S. EPA recognized
the need to prevent DDT from reentering the
environment, but felt the damage from pri-
mary effluent was greater than the risk of
DDT release. A comment from Professor
Stenstrom, the author of this article, is that
the scientific merits of both sides of the
debate were never entirely understood. This

resulted from a lack of a disinterested third

party. Scientific arguments offered by
LACSD were never credible to the environ-
mental community because of a real or per-
ceived conflict of interest. The savings of
avoiding secondary treatment would acerue
to LACSD and its users. A proposal [or an
ocean waiver by a neutral third party, without
financial interests, might have been received
differently. The issue of DDT contaminated
sediments remain, and will haunt us for some
lime lo come.

The Bureau of Sanitation, City of Los
Angeles (Judy Wilson) wrote to say they
appreciated the “A” they received for inland
plants, but believed they now deserve an “A”
for the Hyperion Wastewater Treatment
Plant. They cited the difficulties associated
with ils expansion and improvements,
including differences of opinion with regula-
tory agencies aboul the design and method
for its expansion. The Report Card was a ret-
rospective look at the wastewater treatment
by the Hyperion Plant since the Clean Water
Act Amendments in 1972. The grade was
based on the performance during this entire
period, as opposed lo more recent events,
and the author stands behind this grade.

However, there is a new story o tell
with respect to the Hyperion Plant. The

plant began full secondary treatment in

December, 1998, two months ahead ol its
final construction schedule. The City and
guests celebrated the plant’s opening on May
15 in a ceremony attended by 1500 people.
The City announced that the plant was con-
structed ahead of schedule and at a cost sig-
nificantly under budget. The completion of
the plant will end a 22-year lawsuit over its
construction.

The construction of the plant is a tribute
to the City. It is a “lop 10” plant in terms of
its size. There are few plants larger in the
United States. The most outstanding aspect
of the Hyperion construction is the very tight
construction schedule, and the small area
occupied by the plant. The plant provides not
only for secondary treatment, but anaerobic
sludge digestion and sludge dewatering, The
digesters produce methane gas which is
burned at the Scatter Good Power station to
produce electricity for Hyperion at signifi-
cant savings. Hyperion also provides approx-
imately 20 million gallons per day of
reclaimed waler for the West Basin project,
and additional reclamation will vecur in the
future. Hyperion now has the capacity to
treat the City’s wastewaters, including the
high flows that occur in winter, as well as
low-flow diversions, which will protect our

beaches in the summer.
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Hyperion may not be the largest plant,
but it is probably the largest plant in the
smallest land area of any plant in the world.
This results in part because of the use of high
purity oxygen for aeration, but mostly from
clever design. Its construction required deli-
cate timing because there simply was not
room for normal construction practices. It
was also necessary 1o keep the old secondary
plant operating until it could be replaced hy
the first completed portion of the new sec-
ondary plant.

In the late 1970’ and early 1980, engi-
neers reviewed the old Hyperion Plant, the
requirements for the secondary treatment,
including sludge disposal, and said that “it
can not he done.” Now the City has done it,
and we have to thank the City’s new team for

accomplishing this great task.

Michael K. Stenstrom, Ph. D.
Professor, Civil and
Environmental Engineering,
School of Engineering

and Applied Sciences

WETLANDS

Ballona Wetlands. Although there has
heen little change to the wetland area at
Ballona Wetlands, there continues to be a
great deal of political activity surrounding
the preservation and restoration of the

A coalition of environmental

wetlands.

groups conlinues
to  protest the
plans for Playa
Vista, a $7 bhil-
lion residential
and commercial

development,

and especially
the involvement of DreamWorks. In summer
1998, a federal judge issued an injunction
that stopped work on a 16-acre freshwater
marsh being constructed to regulate and treat
freshwater runoff before it enters the salt
marsh, but not other construction activities;
the ruling is being appealed. The plans for
the salt marsh restoration have not yet been

released.

Malibu Lagoon. UCLA has just completed
a study of the Malibu Creek Watershed, led
by Professors Richard Ambrose and Tony
Orme. The study has improved our under-
standing of the hydrology and barrier beach
dynamics as well as refined our ideas about
the evolution of the wetlands, The study also
evaluated numerous alternatives for manag-
ing the resources of the watershed and pro-
vided preliminary wetland restoration plans
and recommendations for several areas in the
lagoon area. The recommendations will soon
be considered by the community. The
Southern California Wetlands Clearinghouse
has given Malibu Lagoon a high priority for
funding for restoration, so planning for
additional restoration in the area should

begin soon.

Richard F. Ambrose, Ph.D.

Professor, Environmental Health Sciences,
Director, Environmental Science and
Engineering Program,

School of Public Health
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AIR QUALITY

Response received from the South

Coast Air Quality Management District

According to ils opening Letter From the
Director, the Institute’s first Report Card was
intended to “document progress and regres-
sion” in four environmental areas. However,
significant strategic accomplishments were
omitted from both the grading analysis and
the discussion of
our region’s air
quality programs.
Taken logether,
these new tools
quietly paved the
way for increased

health

benefits, continued reductions in ambient

public

emission levels, and improved cost-effective-
ness for air pollution control measures.

For example, unmentioned in the air
quality article were two benchmark accom-
plishments that occurred in the year under
review, 1997:

AQMD

Governing Board’s Environmental

¢ Early rewards from the

Justice Initiatives. including initiation of

N

an unprecedented, comprehensive mobile
monitoring effort measuring air toxics expo-
sure to more than 50 compounds; targeted
Town Hall meetings to resolve chronic nui-
sance emissions in previously under-repre-
sented neighborhoods (such as low-income
communilies of color); and enhancement of
New-Source Review [or cancerous and haz-

El]'(](’llﬁ air conlaminants.

Adoption of far-reaching fugitive dust
controls, to address some of the worst
fine-particulate pollution in the
nation, including measures to significant-
ly reduce suspended road dust, which
comprises one-third of the ambient parti-
cles smaller than 10 microns in diameter,
known as PM10—strongly linked to respi-
ratory disease and increased deaths. The
measures adopted required a comprehen-
sive approach tying together technical
research and implementation among the
construction industry, scores of slreet
maintenance operations by local govern-

ments, and Southland agriculture.

In addition, that year also saw progress on

reducing emissions from solvents, petroleum
coke handling, restaurant chain-charbroil-

ers, boilers and water heaters, and refinery

flaring operations. Beyond these formal regu-
latory actions, progress was made on other

fronts:

¢ Enhancement of socioeconomic assess-
ment tools to provide decision-makers with
more complete understanding of the poten-
tial benefits and costs of alternative air

quality solutions;

Market acceleration for a host of low-emis-
sion technologies and fuel systems devel-
oped through public-private partnerships
under the internationally recognized

Technology Advancement program; and

Improved dialog to clarily enforcement pri-
orities, highlight compliance issues, and

streamline working relationships among

regional, state, and federal bod

Finally, eritical seedwork was taking place to
improve Lhe body of scientific knowledge on
air pollution. This key seedwork included
expansion of the region’s air monitoring net-
work, practical demonstrations of waterborne

cleaners and low-emission paints, and

important research on diesel exhaust—later
declared as a toxic air contaminant and a sig-

nificant public health threat.

/
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1999 air quality successes have
included heightened focus on ways to mitigate
disproportionate impacts of poor air quality
on children and those with pre-existing
health problems, and a landmark rule con-
trolling emissions from archilectural coalings,
a significant source of ozone-precursor emis-
sions in the South Coast. Today’s action focus
would not have heen possible without the
active public and small-business feedback
solicited over the past two years.

Southern Californians can measure their
progress in the war on smog by comparing
1977’s 121 Stage 1 smog episodes to the sin-
gle episode in 1997. And though El Nino
showers helped our air that year; so did dili-
gent efforts that may have escaped the atten-
tion of the Institute. The prospect for the
future is blue sky by the time that federally
mandated clean air standards are to be

achieved.

Barry R. Wallerstein, D. Env.
Executive Officer, South Coast AQMD

Response to SCAQMD

We welcome the SCAQMD’s response as part
of an open dialogue concerning critical envi-
ronmental issues confronting the region.
However, far from reviewing only a single
year, 1997, as stated by the District, the Air
Quality article in the 1998 Report Card pro-
vided a much larger perspective on the 50
year effort to reduce air pollution in Southern
California. Within that larger framework it
was not possible to list every recent accom-
plishment of the local air pollution agency,
although most of its major achievements
were cited. Clearly, many of the recent pro-
jects listed in the District’s response to our
article are laudable and, in several cases,
long overdue. Nevertheless, it remains
unclear whether the present overall efforts hy
the District will in fact produce “blue skies™
in the next decade, as promised in their let-
ter. For example, while taking credit for there
being only a single Stage I ozone alert in
1997, the District’s letter fails to mention

that in 1998 the number of Stage I alerts

surged to 12. Whether this represents a
short-term sethack, or the beginning of a
reversal in the long-term decline in ozone,
will only be revealed over time. We intend to
revisit the District’s Air Quality Management
Plans, and the status of air quality in
Southern California, no later than the 2003
Report Card. At that time, the additional
years of air monitoring data will tell us
whether the District’s rosy projections were

justified.

Arthur M. Winer, Ph.D.

Professor, Environmental Health Sciences,
Environmental Science and

Engineering Program,

School of Public Health

\
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